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Abstract 
National education legislation has mandated school district accountability for 
demonstrating student reading progress.  As a result, Response to Intervention models 
promote benchmark assessments to identify at-risk students and promote proficiency on 
state assessments.  The current study examined third and fourth grade students’ Response 
to Intervention data and standardized assessments from a suburban school district to 
determine if Oral Reading Fluency (ORF) and reading comprehension benchmark 
assessments (4Sight assessments) have utility in predicting performance on the 
Pennsylvania System of School Assessment (PSSA).  Results from the current study 
expanded prior research by analyzing individual benchmark assessments with yearly state 
assessments.  Analyses identified that benchmark assessments of reading comprehension 
were found to be better indicators of Proficient performance on the PSSA than ORF 
measures.   
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Chapter 1 
Introduction 
 As early as preschool, many children learn the rudimentary components of 
reading.  Immediately upon entering kindergarten and first grade, reading is the major 
skill emphasized throughout the school day.  Reading is a fundamental component of 
education.  Once students can read, this skill is utilized in almost all other subject areas.  
Within the school setting, reading difficulties are the most common reason students are 
referred for additional assistance and also the most commonly identified learning 
disability (Joseph, 2002).  Reading is a necessary skill for education, employment, and 
daily living.   
According to the National Assessment of Educational Progress, 67% of fourth 
graders read at or above the basic level in 2009 (National Center for Educational 
Statistics, 2009), while more than 17% of students in elementary school experience a 
reading difficulty during kindergarten through second grade (NICHD, 2000).  In an effort 
to improve the literacy rate in the United States, national legislation has been enacted to 
increase the accountability of schools and teachers.  President George W. Bush passed 
the No Child Left Behind Act (NCLB) in 2001, with a goal that all students be proficient 
readers by 2014, and reauthorized the Individuals with Disabilities in Education 
Improvement Act (IDEIA) in 2004 (U.S. Department of Education, 2001, 2004).  As a 
result of this federal legislation, many schools have implemented Response to 
Intervention programs with the intent of meeting the needs of all students, ultimately for 
students to reach required proficiency levels. 
As part of NCLB (U.S. Department of Education, 2001), to ensure accountability 
in schools, each state was required to create grade-level standards and corresponding 
assessments.  School districts are mandated to assess students yearly with state 
standardized tests to determine student proficiency levels.  These assessments have
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become known as high stakes assessments due to their associated consequences.  In 
reading, high stakes assessments focus on comprehension.  Reports of student 
performance are provided to parents and state educational departments to determine if 
students and schools are making adequate yearly progress, necessary to receive funding 
(U.S. Department of Education, 2001).  Because of the high stakes involved in state 
assessments, school districts have implemented diverse assessments throughout the 
school year as well as Response to Intervention models to monitor student progress 
towards proficiency.  Progress monitoring can be defined as the “scientifically-based 
practice of assessing academic performance on a regular basis” (Wang, Porfeli, & 
Algozzine, 2008).  As a result of frequent assessment, students who do not make progress 
or do not reach proficiency levels can be provided with targeted interventions. 
In Pennsylvania, students are administered a statewide high stakes assessment, the 
Pennsylvania System of School Assessment (PSSA), beginning in the spring of third 
grade.  To prepare for this assessment, students may be administered tests in a similar 
format during the school year, known as 4Sight assessments (Pennsylvania Department 
of Education, 2009).  Students may also be administered other brief curriculum-based 
measurements to track their progress and identify needed interventions throughout the 
school year.  In the area of reading, many students are administered measures of oral 
reading fluency (ORF) and reading comprehension to track reading proficiency and risk 
levels.  This is part of a model known as Response to Intervention, a research-based 
tiered model focused on screening all students, monitoring progress, and providing 
evidence-based, targeted interventions (National Center for Learning Disabilities, 2010).  
In many school districts, this model primarily focuses on reading due to the ample 
research in this area.   
     Statement of the problem. 
Federal legislation, such as NCLB and IDEIA, has been established with the 
intention of improving the United States educational system by focusing money and other 
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resources on early literacy skills.  IDEIA 2004 implemented the legality of identifying 
students with specific learning disabilities as a result of their failure to make progress in 
response to evidenced-based instruction and interventions as compared to the traditional 
ability-achievement discrepancy model originally promoted by the Education for All 
Handicapped Children Act in 1975.  A goal of NCLB is for all students to be proficient 
readers by third grade (U.S. Department of Education, 2001).   
Due to educational reform, school districts throughout the United States have 
implemented benchmark and progress monitoring assessments in areas of reading such as 
oral reading fluency and reading comprehension.  Beginning in third grade, as a result of 
NCLB, students are mandated to participate in state-administered reading assessments, 
known as high-stakes testing, to measure reading proficiency on state standards (U.S. 
Department of Education, 2001).  These assessments have resulted in an accumulation of 
significant amounts of data in school districts.  Data collected are used to make yearly 
educational decisions; however, data are not always analyzed on a district wide level to 
determine if a relationship actually exists between ORF and performance on high-stakes 
reading assessments of state proficiency standards.  In response to current educational 
legislation, more research in individual school districts is needed about the relationship 
between formative ORF and reading comprehension measures and summative high stakes 
reading assessments.   
     Purpose of the study. 
Further research is necessary for school districts to determine if benchmark 
measures of ORF and reading comprehension have utility in predicting student 
proficiency on state reading assessments, such as the Pennsylvania System of School 
Assessment (PSSA).  This is an important area of research because many resources, such 
as money, time, and school personnel, are required to administer and track benchmark 
assessments each school year.  This study will add data to the current research on the 
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correlation between ORF and 4Sight assessments with high-stakes statewide reading 
assessments in Pennsylvania.   
Four suburban elementary schools in one school district in southeastern 
Pennsylvania have implemented the Response to Intervention program since the 2007-
2008 school year to monitor student progress and provide targeted reading interventions 
for all elementary school students, not only students identified as in need of special 
education services.  It is important to determine if reading assessments administered 
throughout the school year are correlated to the state-administered yearly assessments to 
identify the usefulness of frequently administered ORF and reading comprehension 
assessments. Therefore, this study focuses on determining if there is a relationship 
between benchmark measures of ORF and reading comprehension with state reading 
assessments for third and fourth grade students in a single school district in southeastern 
Pennsylvania. 
     Literature review. 
     Full day kindergarten.  
In the current study, all students attended a full-day kindergarten (FDK) program.  
A FDK program increases the amount of student time at school from 3 hours to 6 hours. 
Often, this type of program is supported by state funds, Title I funds, or parents (Zvoch, 
Reynolds, & Parker, 2008).  An increase in student enrollment in FDK programs has 
resulted from single-parent homes, employment of both members in two-parent 
households, an effort to increase academic readiness, an increase in accountability and 
state standards, and an effort to decrease achievement gaps between minority and 
majority students (Cooper, Allen, Patall, & Dent 2010; Wolgemuth, Cobb, Winokur, 
Leech, & Ellerby, 2006; Zvoch, 2009).  Although research on FDK makes use of archival 
data, does not typically use random assignment, and is often limited to one school district 
(Cooper et al., 2010), recent research on full-day kindergarten has found positive to static 
results.   
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Although content and instruction should also be considered, the amount of time 
students spend in school in an FDK program theoretically should lead to an increase in 
academic achievement.  Some general results have been found for students who attend 
full-day kindergarten programs:  an increase in school readiness, improved attendance, 
increased independence, more individualized and less hurried instruction, more 
repetition, an increase in standardized test scores, a decrease in grade retention rates and 
special education placements, and an increase in self-confidence and self-esteem, as well 
as improved peer relations and socialization skills, (Cooper et al., 2010; deCosta & Bell, 
2001; Plucker & Zapf, 2005; Votruba-Drzal, Li-Grining, & Maldonado-Carreno, 2008).  
In addition, students who attended FDK had faster rates of acquiring early literacy skills 
than those students who attended half-day kindergarten programs (Plucker & Zapf, 2005; 
Zvoch et al., 2008).  
Much research on FDK has found gains in short-term academic achievement for 
students at the end of their kindergarten school year, especially students who are 
economically disadvantaged; however, often this growth decreases by first grade and is 
nonexistent by third grade (Cooper et al., 2010; Plucker & Zapf, 2005; Votruba-Drzal et 
al., 2008; Wolgemuth et al., 2006; Zvoch, 2009).  This benefit for economically 
disadvantaged students may result from receiving more time at school for skill 
development and academic instruction as well as from countering home-based risk 
factors (Plucker & Zapf, 2005; Votruba-Drzal et al., 2008).  However, this academic 
advantage decreases and academic performance becomes comparable to students who did 
not attend FDK.  Cooper et al. (2010) hypothesized that these academic advantages may 
decrease as a result of other students’ experiencing more learning opportunities, students 
in FDK being less likely to be eligible for academic support services (as a result of early 
educational experiences), and the effect of other child and family variables.  In addition, 
economically disadvantaged students who initially benefited from extended instruction 
frequently attend lower quality schools, which may outweigh or negatively affect the 
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benefits from FDK (Votruba-Drzal et al., 2008).  FDK programs have become 
increasingly common due to societal factors. 
     National legislation. 
Reading research in instruction, intervention, and assessment gained momentum 
following the passing of federal legislation:  the reauthorization of the Individuals with 
Disabilities in Education Improvement Act (IDEIA, 2004) and No Child Left Behind 
(NCLB) (U.S. Department of Education, 2001).  IDEIA, Public Law 108-446, introduced 
Response to Intervention (RtI), which permits students to be identified with a learning 
disability after the determination that they did not respond to a scientific research-based 
intervention (as compared to the traditional discrepancy model that required a significant 
and severe discrepancy between ability and achievement levels) (U.S. Department of 
Education, 2004).  Another major modification in the reauthorization of IDEIA (U.S. 
Department of Education, 2004) was that 15% of special education funds could be 
utilized for early intervention services in general education as well as for school 
improvement through accountability; these funds can be used for RtI programs (Mesmer 
& Mesmer, 2008; National Center for Learning Disabilities, 2010; U.S. Department of 
Education, 2004).  Therefore, many school districts adopted a Response to Intervention 
approach to utilize these funds in general education and decrease the number of students 
evaluated to determine eligibility for special education.  This is a preventative approach 
to education. 
Primary components of NCLB, the reauthorization of the Elementary and 
Secondary Education Act of 1965, include mandatory yearly testing of all students, state 
established standards, increased accountability, empirically supported research for 
curriculum and interventions, an increase in funding flexibility, and parent choice for 
education (Hoffman, Jenkins, & Dunlap, 2009; U.S. Department of Education, 2001).  
One goal of NCLB was to close the achievement gap between low-performing and high-
performing students (U.S. Department of Education, 2001; Wiley & Deno, 2005).  
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Initially, to remediate reading difficulties for at-risk students, the Reading First Program 
was established by the United States Department of Education following the 
implementation of NCLB.  This program funded early literacy reading programs in 
kindergarten through third grade; therefore, school districts received support for 
empirically based programs and teacher training (Baker et al., 2008; Desoff, 2007; U.S. 
Department of Education, 2001).  NCLB ultimately aimed to improve the quality and 
performance of United States public schools for all students to meet academic standards 
and read on grade level by third grade (Rouse & Fantuzzo, 2006).  NCLB has had major 
ramifications in schools.  By mandating yearly assessments, it has become imperative for 
schools to identify at-risk students, implement interventions, and track student progress, 
an approach parallel to the RtI model (Schilling, Carlisle, Scott, & Zeng, 2007; Shapiro, 
Solari, & Petscher, 2007).  As a result of proficiency goals, schools and teachers are 
accountable for student progress (Shapiro et al., 2007) based on student performance on 
statewide assessments.  NCLB was to reauthorized in 2010 with the Blueprint for Reform 
by the United States Department of Education; NCLB will continue to focus on school 
accountability and providing assistance for diverse learning populations.  If students do 
not make progress as measured by benchmark assessments and standardized testing 
measures, interventions must be implemented to remediate reading problems. 
As a result of IDEIA 2004 and NCLB, the frequency of monitoring early literacy 
skills has significantly increased and become a standard throughout elementary schools.  
Because ORF has been identified as the largest predictor of reading comprehension 
(Buck & Torgesen, 2003; Crawford, Tindal, & Stieber, 2001; Fuchs, Fuchs, Hosp, & 
Jenkins, 2001; Good, Simmons, & Kame’enui, 2001; Good, Simmons, Kaminski, & 
Wallin, 2002; McGlinchey & Hixson, 2004; Roehrig, Petscher, Nettles, Hudson, & 
Torgesen, 2007; Shaw & Shaw, 2002; Stage & Jacobsen, 2001; Wiley & Deno, 2005; 
Wood, 2006), a high-stakes reading assessment construct, it is common practice to assess 
reading skills, specifically ORF, during the school year with benchmark assessments and 
RELATIONSHIP OF ORAL READING FLUENCY AND COMPREHENSION   8 
!
progress monitoring.  With frequent monitoring, students at risk for reading difficulties 
can be identified, instruction can be adjusted, and interventions can be implemented with 
the intention of students attaining necessary proficiency levels on state assessments that 
measure reading comprehension.  Both IDEIA 2004 and NCLB 2002 identified the need 
for use of evidence-based instruction and interventions to monitor student progress 
through a model such as Response to Intervention.   
     Response to intervention. 
Response to Intervention (RtI) is a relatively new educational model.  It was first 
implemented in 2004 as a response to national legislation requiring data collection and 
decision-making.  RtI is a systems-level tiered approach that provides targeted evidenced-
based instruction and intervention for all students, with and without identified disabilities.  
This type of programming is based on a problem-solving model that utilizes data to make 
educational decisions and requires a collaborative team approach from school personnel 
(Fuchs & Fuchs, 2009).  The National Center on Response to Intervention (2010) and the 
National Center for Learning Disabilities (2010) define RtI as a model that uses 
assessments and interventions to maximize student achievement, identify at-risk students, 
monitor progress, and provide research-based interventions.   
RtI typically contains three tiers or levels (Fuchs & Fuchs, 2009; Hale, 2006).  
The primary level is the general education curriculum and meets the needs of most 
students (typically about 85% of the student population); all students receive instruction 
at this tier, typically in the general education classroom.  At this level, all students are 
assessed with a universal screening to determine if greater individual needs exist than can 
be met with the general education curriculum.  The secondary level (approximately 10% 
of the student population) involves more targeted instruction and interventions for 
students identified as at risk for learning or behavior difficulties; instruction and 
interventions at this level are often administered in small group settings.  And finally, the 
tertiary level, about 5% of the student population, targets specialized and individualized 
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student needs.  This tier includes students who did not respond to instruction and 
intervention at the primary or secondary level and often involves an evaluation for special 
education services (Hale, 2006).  As a student moves through the tiers, which is meant to 
be a fluid process, secondary and tertiary levels of RtI provide more intensity in 
instruction and intervention.  Movement through tiers is determined with progress 
monitoring, which consists of repeated assessments in which student performance on 
brief curriculum-based measures (CBMs) determines rates of growth, and comparisons to 
benchmark scores can be made at each grade level.   
Some goals of RtI include providing early support to students, decreasing special 
education costs, reducing over identification and haphazard identification of students for 
special education services (especially ethnic or racial minority students), lessening 
identification inconsistencies, preventing school failure, ruling out poor teaching, and 
increasing the amount and quality of instruction (Fuchs & Fuchs, 2006; Fuchs & Fuchs, 
2009; Klotz & Canter, 2007; Mesmer & Mesmer, 2008).  Ideally, RtI should eliminate 
the “wait to fail” theory of the traditional model for identifying learning disabilities.  
Students in RtI receive help as needed and do not need to be identified as special 
education students to receive additional educational support (Klotz & Canter, 2007).  
However, there are some concerns with RtI, such as:  how to determine when and if a 
student responds to interventions, the establishment of norms, the definition of research-
based, screening methods, instruction and intervention fidelity, and access to research 
(Fuchs & Fuchs, 2006; Hale, 2006; Mesmer & Mesmer, 2008).  Therefore, RtI has not 
been approved as a method for identifying learning disabilities in many school districts in 
specific states, such as Pennsylvania.  
The RtI model is primarily used to identify students at risk for academic 
difficulties or behavior problems.  Once students are identified, academic progress is 
monitored (Fuchs & Fuchs, 2006).  Due to the plethora of research in the area of reading, 
reading has been the primary focus of RtI in most schools (Hale, 2006).  As a result of 
RELATIONSHIP OF ORAL READING FLUENCY AND COMPREHENSION   10 
!
national legislation, progress monitoring, and high-stakes assessment, the implementation 
of the RtI model has increased in schools.  As a result, frequent reading curriculum based 
measurements have become standard practice in United States school districts. 
     Reading.  
Reading is a complex process that involves the simultaneous use of multiple 
processes.  The National Reading Panel, a committee created to examine reading research 
by the National Institute of Child Health and Human Development (NICHD) and the U.S. 
Department of Education, describes reading as a skill that requires attention and 
interaction between the reader and the text (2001).  In the National Reading Panel’s 
report, five major reading components were identified:  phonemic awareness, phonics, 
fluency, vocabulary, and reading comprehension (NICHD, 2000).  
Learning to read begins at a young age with early literacy skills.  Preschool 
children learn basic letter properties, such as letter names and associated sounds (phonics 
and phonemic awareness) (National Institute for Literacy, 2001).  After learning basic 
alphabet principles, students are taught how to decode letters (connecting letters and 
sounds); this typically occurs between the first and second grades.  Once students read 
connected text accurately and quickly, they are considered fluent readers (NIFL, 2001), a 
focus of second and third grades (Meisinger, Bloom, & Hynd, 2010).  By fourth grade, 
students typically move from learning how to read to reading in order to learn other 
content area information and higher-level reading skills (Baker, Gersten, & Grossen, 
2002; Meisinger et al., 2010; Mercer & Mercer, 2001; Shapiro et al., 2007; Yovanoff, 
Duesbery, Alonzo, & Tindal, 2005).  In this progression of reading skill development, 
reading comprehension follows decoding and fluency skills and works in concert with 
vocabulary acquisition.  Automaticity with early literacy skills enables students to devote 
the cognitive abilities and attention necessary for reading comprehension, a higher-level 
and complex skill (Baker et al., 2002; Francis et al., 2006).  According to the most recent 
National Reading Report Card published by the National Center for Education Statistics, 
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in 2009, only 33% of fourth-grade students are performing at a proficient level in reading.  
This indicates a need to address reading proficiency. 
Some students may demonstrate difficulty learning to read, and they may be poor 
readers for a variety of reasons.  Some reading difficulties may stem from a learning 
disability, working memory or processing deficits, a lack of higher-ordered reasoning 
skills, or a lack of motivation (Baker et al., 2002; Salvia & Ysseldyke, 2007).  Some 
sociocultural risk factors for poor reading include a lack of exposure, growing up in a low 
socioeconomic background, living in poverty, immigrant status, learning English as a 
second language, being from an ethnic or racial minority group, or residing in urban 
environments (Hintze, Callahan, Matthews, Williams, & Tobin, 2002; Kamps et al., 
2003; Rouse & Fantuzzo, 2006).  Nonfluent readers may further demonstrate difficulty 
learning content information and become frustrated when reading is involved; therefore, 
they may be more likely to avoid reading (Meisinger et al., 2010).  Specifically, ethnic 
and racial minority groups and English language learners are two populations who often 
have uncontrollable factors that may impede successful reading skills. 
In the process of learning general reading skills and reading achievement, 
additional challenges exist for ethnic or racial minority groups and English language 
learners.  These populations are important to consider, since national legislation requires 
schools to identify these subgroups and be accountable for their progress.  Reading 
achievement often results from parent modeling, parent expectations, parent involvement, 
prenatal care, a structured home environment, early school experiences, and strong 
vocabulary.  Many of these factors are missing for racial and ethnic minority student 
populations.  Students with poor early literacy skills in first grade have been found to be 
more likely to have poor reading skills in later grades as well as to display a decreased 
interest in reading (Kamps et al., 2003).  In schools where tracking by ability level is used 
for class assignment, poor readers are provided with other poor readers as models (Musti-
Rao, Hawkins, & Barkley, 2009).  Difficulty reading can result in long-term problems, 
RELATIONSHIP OF ORAL READING FLUENCY AND COMPREHENSION   12 
!
such as struggles with academic achievement, decreased self-confidence, behavior 
problems, and social problems (Goffreda, Diperna, & Pedersen, 2009; Kamps et al., 
2003; NIFL, 2001).  Due to reading’s importance in all areas of education and daily life, 
difficulty with developing reading skills, as well as the consequences associated with 
these deficits, has made reading, especially early literacy skills, a major focus for national 
legislation, elementary schools, and full day kindergarten programs.  The reading 
literature base has abundant research documenting the relationship between ORF and 
reading comprehension.   
     Oral reading fluency. 
Oral reading fluency (ORF), the rate and accuracy with which an individual reads 
with expression, is one of the five major areas of reading identified by the National 
Reading Panel (NRP) (NICHD, 2000).  ORF gained national attention as a result of the 
NRP’s report on reading as well as with the implementation of NCLB and IDEIA.  A 
student’s ability to read fluently typically emerges and has the greatest growth between 
first and third grades (Fuchs et al., 2001; Schwanenflugel et al., 2006; Yovanoff et al., 
2005).  ORF involves effortless, smooth, and accurate reading.  Reading accuracy and 
rate are two primary fluency components (NICHD, 2000; NIFL, 2001; Wood, 2006).  
Some research has included prosody, reading with expression, as part of the fluency 
definition (Deeney, 2010; Hudson, Lane, & Pullen, 2005; Miller & Schwanenflugel, 
2008; NICHD, 2000), but this is inconsistent in the literature.  ORF is often defined as 
the number of words read correctly in 1 minute from connected text (Daly, Chafouleas, & 
Skinner, 2005).  It is a multicomponent process that includes letter knowledge, 
phonemes, phonemic awareness, morphology, segmenting and blending words, word 
recognition, semantics, and syntax, in addition to accuracy, speed, and prosody (Bashir & 
Hook, 2009; Daly et al., 2005; NICHD, 2000; Pikulski & Chard, 2005; Shapiro et al., 
2007).  ORF is also seen as a link between reading individual words and comprehension 
(Bashir & Hook, 2009; Yovanoff et al., 2005); students need to read words individually 
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and then read words together before comprehending what they read. Classroom 
instruction in ORF has increased since the NRP’s report on reading, and fluency has 
become a primary goal of elementary school reading instruction (Applegate, Applegate, 
& Modla, 2009; NICHD, 2000).  By reading fluently, students can devote attention and 
higher-level processes to reading comprehension.  
Typically, students who display strong ORF skills are strong readers with quick 
and automatic word recognition (Baker et al., 2008).  Two additional components of ORF 
involve sight word recognition speed and decoding speed.  Poor readers have been found 
to have deficiencies in decoding and word recognition (Sabatini, 2002).  In a whole-
language approach, learning to read focuses on recognizing sight words, unconsciously 
and automatically reading basic, frequently seen words as whole units.  This is in contrast 
to a phonetic approach to reading, which involves learning individual letter sounds and 
sounding out words.  Learning to read sight words results from reading individual words, 
reading connected text, and spelling practice (Holmes, 2009).  Sight word recognition is 
beneficial for reading comprehension because it is automatic, efficient, and uses fewer 
processing resources; therefore, attention can be focused on higher-level skills (Fletcher, 
Lyon, Fuchs, & Barnes, 2007; Holmes, 2009; Hudson, Pullen, Lane, & Torgesen, 2009; 
Meisinger et al., 2010).  However, according to the National Institute for Literacy (2001), 
although automatic sight word recognition is necessary for reading, it is not sufficient; 
students who can automatically recognize a word in a list may have difficulty recognizing 
words during a timed accuracy task, such as an ORF measure.  Therefore, it is also 
important to consider how quickly a student reads text, known as decoding speed. 
Decoding speed is associated with fluency since both focus on rate.  The ability to 
rapidly name words and pseudowords (nonsense words that follow vowel and consonant 
principles) was a strong predictor of reading fluency in connected text (Carnine, Silbert, 
Kame’enui, & Tarver, 2004; Hudson et al., 2009; Sabitini, 2002).  Naming speed deficits 
have been shown to impact a student’s ability to read connected text, and as a result, 
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rapid naming difficulties were related to ORF difficulties (Meisinger et al., 2010).  
However, in a study by Fleisher, Jenkins, and Pany (1978), increasing only decoding 
speed was insufficient for improving reading comprehension, but slow decoding speed 
did not necessarily take away from participants’ abilities to comprehend.  Although 
decoding speed is necessary for ORF, it may not be essential for reading comprehension.  
Sight word recognition and quick decoding speed are two necessary components of ORF 
for processing and understanding connected text as material is read. 
ORF is essential for academic success and ultimately necessary for learning 
content area information (Meisinger et al., 2010).  Often, ORF is strongest in younger 
grades and levels out or decreases as students reach higher elementary school grades, 
when reading becomes more complex, students read silently, and students use reading to 
learn about other content areas (Yovanoff et al., 2005; Wood, 2006).  In kindergarten 
through third grade, students learn necessary basic early literacy skills.  Typically in 
fourth grade, students begin to use these reading skills to learn other content area 
material.  Reading classes change from a focus on fluent reading to understanding what is 
read, reading comprehension.  While ORF may be a necessary component for 
comprehension, reading comprehension also requires additional processes beyond 
automatic and quick word reading; therefore, in later elementary and middle school 
grades, ORF may not be the most accurate indicator of reading comprehension. 
Many benefits are associated with fluent reading.  First, ORF is a strong predictor 
of overall reading competence (Daly et al., 2005).  Second, fluent reading may make 
reading more rewarding due to the minimal effort associated with reading; fluent readers 
are more likely to choose to read.  In addition, fluent readers can focus their attention, 
memory, and abilities on understanding and enjoying what they read (Daly et al., 2005; 
Fletcher et al., 2007; Hosp & MacConnell, 2008; Hudson et al., 2005; NICHD, 2000; 
Schilling et al., 2007; Shapiro et al., 2007; Therrien, 2004; University of Oregon Center 
on Teaching and Learning, 2009; Walczyk & Griffith-Ross, 2007).  The NICHD (2000) 
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noted that reading fluency is a critical reading component, but it is not the only 
prerequisite for reading comprehension.  Because reading fluency is essential for reading 
comprehension and other areas of education, ORF has become a focus of classroom 
instruction.  
Successful ORF requires direct instruction, modeling, and practice with connected 
text as compared to reading lists of individual words (Hudson et al., 2005; NICHD, 
2000).  Fluency can often be increased through reading connected text aloud, guided and 
repeated oral reading, echo reading, choral reading, shared reading, paired reading, 
readers’ theatre, and strategies for chunking phrases (Hicks, 2009; NICHD, 2000; Wood, 
2006; Yovanoff et al., 2005).  Fluency also requires guidance and corrective, positive 
feedback from more adult and peer readers (Bashir & Hook; 2009; NIFL, 2001; Therrien, 
Gormley, & Kubina, 2006).  General yearly academic instruction and vocabulary 
knowledge can also improve ORF (Schilling et al., 2007).  Increasing time with 
independent silent reading has not been determined to increase ORF or comprehension 
skills (NICHD, 2000; Pikulski & Chard, 2005) due to the lack of the guidance and 
feedback when students read silently.  Since general classroom instruction and practice 
may not work for all students, providing additional fluency support through research-
based interventions is crucial. 
Although ORF is emphasized in most schools, some students require 
interventions to improve ORF.  Students may not read fluently for a variety of reasons.  A 
nonfluent reader displays slow and laborious reading, often reading word by word.  
Consequently, these readers may have little attention left for reading comprehension, 
which could cause them to lose interest in the text (Cuting, Materek, Cole, Levine, & 
Mahone, 2009; Hudson et al., 2005; Therrien et al., 2006).  ORF may not come naturally 
to some students.  Difficulty with ORF can also cause trouble with learning and academic 
achievement in other content areas (Miller & Schwanenflugel, 2008).  As a result, 
instruction and interventions for fluent reading are important.   
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     Oral reading fluency interventions. 
In the area of reading, ORF is a lower level reading skill that follows knowledge 
and competence with phonics and phonemic awareness.  ORF tends to increase when 
students are presented with interesting texts, text at their reading level, read more 
frequently, reread texts, and have involved parents (Deeney, 2010).  The optimal way for 
ORF to increase is with practice (Bergeny & Martens, 2006).  There are two types of 
reading practice, recreational reading and instructional reading.  Recreational reading is 
often done in school and at home.  In schools, students may be given a period of time 
once a week or daily in which they read a book of their choosing silently to themselves.  
Two types of recreational silent reading commonly found in schools are sustained silent 
reading (SSR) and drop everything and read (DEAR).  However, in the NRP report, the 
NICHD found no evidence that silent reading alone improved a student’s reading skills; 
other additional reading supports were necessary (2000).  Some research has found that 
recreational reading improved reading fluency and increased reading interest, but it did 
not affect overall reading achievement (Musti-Rao et al., 2009).  
Evidence was found that repeated reading aloud, as compared to SSR, improved 
ORF (Yurick, Robinson, Carledge, & Evans, 2006).  Following this research, Reutzel, 
Jone, Fawson, and Smith (2008) suggested that recreational reading be paired with 
reading instruction and oral reading practice for increased reading achievement.  The 
NIFL (2001) recommended that classroom time be spent in oral reading instruction and 
practice for greater student progress in reading fluency rather than with silent recreational 
reading.  Overall, oral reading instruction and practice leads to more successful reading 
results than silent, recreational reading.  
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Some well-known and well-researched fluency interventions include repeated 
reading, reading from predictable text, word and phrase drills, modeling, previewing, 
paired reading, choral reading, and corrective feedback (Algozzine, Marr, Kavel, & 
Dugan, 2009; Bergeny & Martens, 2006; NICHD, 2000).  Repeated reading, previewing 
passages, practicing individual words, and phrase drills in small group settings 
implemented together with motivational components increased ORF and reading 
comprehension skills (Bergeny & Martens, 2006).  Repeated oral reading with guidance 
from teachers, peers, and parents had a significant and positive impact on reading fluency 
and reading comprehension (NICHD, 2000).  In most forms of instruction and 
interventions with ORF, students respond frequently and receive immediate feedback. 
One of the most commonly used and supported reading fluency supports is 
repeated reading (RR).  RR is an intervention that involves rereading the same text with 
the goal of increasing the rate and accuracy of oral reading (Algozzine, Marr, Kavel, & 
Dugan, 2009; Ardoin, Eckert, & Cole, 2008; Ardoin, McCall, Klubnik, 2007; Begney et 
al., 2010; Musti-Rao et al., 2009; Rasinski, Homan, & Biggs, 2009).  Repeated reading 
can involve choral reading, silent reading while listening to a more fluent reader, reading 
the same text with a teacher, peer, or tape, or alternating reading with the goal of 
receiving guidance from a teacher or peer coach (Algozzine et al., 2009; Musti-Rao et al., 
2009; Rasinski et al., 2009; Yurick et al., 2006).  In general, students who observed the 
modeling of reading fluently and who received feedback from adults or fluent peers, 
reread the same text (at least three times) or reread the same words in different contexts, 
charted their progress, and worked towards target goals increased their ORF rate (Ardoin 
et al., 2006; Ardoin et al., 2008; Begney et al., 2010; Musti-Rao et al., 2009). Charting 
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fluency progress and using peers are motivating components that can also be associated 
with RR (Algozzine et al., 2009).  Repeated reading has been found to be successful for 
students with and without identified disabilities (Bergney et al., 2010; Conderman & 
Strobel, 2008).  In three studies that examined late elementary school students in urban 
school settings, gains in oral reading fluency from RR transferred to unpracticed text, as 
well (Yurick et al., 2006).  However, some students may find this type of intervention 
mundane since they read and reread the same passages and motivating components may 
be necessary.  A more engaging version of repeated reading is known as readers’ theatre. 
In reader’s theatre, students of varying reading levels are provided with scripts 
and specific parts they rehearse for 3 to 4 days (rereading often) before performing for an 
audience (classmates or another class).  Students engage in frequent silent practice as 
well as oral practice in pairs and groups.  This type of repeated reading also emphasizes 
using expression (prosody), due to the dramatic nature of being a “performer.”  Reader’s 
theatre provides a purpose to repeated reading, improves motivation and attitude towards 
reading, and provides practice, success, and confidence (Clark, Morrison, & Wilcox, 
2009).  Students may also receive feedback and constructive criticism from teachers and 
peers.  In general, repeated reading interventions are supplemental to classroom 
instruction and are flexible, feasible, practical, engaging, and promote reading confidence 
(Algozzine et al., 2009; Musti-Rao et al., 2009; Yurick et al., 2006).  RR provides 
students with the practice and opportunities for success that are necessary to increase 
reading rate and accuracy, a skill necessary for reading comprehension.   
     Measuring oral reading fluency. 
RELATIONSHIP OF ORAL READING FLUENCY AND COMPREHENSION   19 
!
The use of 1-minute ORF measures was recommended by the NRP and NCLB in 
order to provide information to educators (Hoffman et al., 2009; NICHD, 2000; U.S. 
Department of Education, 2001).  One-minute ORF measures combine phonological 
segmenting, recoding, and rapid word recognition (Fuchs et al., 2001).  ORF measures 
assess accuracy and rate and are sensitive to growth over a short period (Shapiro et al., 
2007).  In addition, they assist teachers with information helpful for adjusting classroom 
instruction and providing student proficiency levels to determine interventions.  ORF 
measures are ideal for a problem-solving model, such as Response to Intervention, and 
can be used at all three tiers.  Therefore, since the implementation of NCLB in 2002, 
IDEIA in 2004, and the RtI movement, ORF measures have become commonly used to 
track reading progress on a regular basis and predict reading achievement in first through 
sixth grades. 
Administration of ORF measures typically begins in the winter of first grade, 
when students are able to read words.  Prior to ORF measures, other early literacy 
assessments, such as Letter Naming Fluency, Phoneme Segmentation Fluency, and 
Nonsense Word Fluency, can be utilized; these measures assess other components of 
early literacy skills (University of Oregon Center for Teaching and Learning, 2009).  All 
of these measures require trained personnel for individual and standardized 
administration.  For ORF measures, the correct number of words read in 1 minute from a 
passage is calculated, known as the ORF rate.  Typically, at benchmark assessments, 
which occur three to four times per year, all students are administered three ORF 
passages, and the median score is used as the student’s benchmark ORF rate (Hintze et 
al., 2002; Shapiro et al., 2007).  Students are penalized for reading errors, which can 
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include omitting words in passages, substituting words, or hesitating for more than 3 
seconds (Cates, Thomason, Havey, & McCormick, 2007; Hintze, et al., 2002; Shapiro, 
2004).  During ORF assessment administration, students are permitted to self-correct 
without being penalized.  The standardized scoring protocol provides ORF risk level 
categories that include at risk, some risk, and low risk, based on grade-level benchmark 
standards and created by readability formulas (Ardoin & Christ, 2009; University of 
Oregon Center for Teaching and Learning, 2009).  Performance on ORF measures can be 
used to screen all students, identify at-risk students, and monitor student progress.  
  Many measures of ORF have been created to meet school districts’ needs to 
assess students in an efficient and effective manner.  Some specific measures, used to 
assess reading fluency include:  running records, miscue analyses, informal reading 
inventories, qualitative reading inventories, and leveled reading passages (Hudson et al., 
2005; Pikulski & Chard, 2005; NIFL, 2001).  For an accurate measure of ORF skills, 
administered passages should be at a student’s instructional level and a student should 
read with 94% to 97% accuracy (Hicks, 2009; NIFL, 2001; University of Oregon Center 
on Teaching and Learning, 2009).  Students should view only text while reading; 
including pictures may take a student’s attention away from reading (Daly et al., 2005).  
Passages should also be generic, controlled for grade-level difficulty, and include a small 
number of unique words and a high percentage of frequently used and repeated words 
(Pikulski & Chard, 2005; Shapiro, 2004).  At each grade level, ORF measures known as 
curriculum-based measurements (CBMs) include alternate forms of comparable 
difficulty.   
RELATIONSHIP OF ORAL READING FLUENCY AND COMPREHENSION   21 
!
CBMs were created in the 1970s and 1980s to continuously monitor, evaluate, 
and modify instruction and measure student progress by providing short measures of 
basic skills (Ardoin & Christ, 2009; Hintze et al., 2002; Marcotte & Hintze, 2009).  These 
measures are a standardized way to assess fluency.  CBMs have an extensive research 
history, demonstrate appropriate reliability and validity, and are sensitive to change for 
progress monitoring (Fuchs & Fuchs, 2008).  CBMs are valid and effective predictors of 
academic performance.  CBMs can be used on a weekly, biweekly, monthly, or quarterly 
basis for student screening and monitoring.  Some advantages to CBM include ease of 
use, efficiency, speed of administration, cost effectiveness, and sensitivity to small 
amounts of growth (Ardoin & Christ, 2009; Daly et al., 2005; Fletcher et al., 2007; 
Hintze et al., 2002; Hudson, et al., 2005; Shapiro, 2004; Skinner et al., 2009; Wiley & 
Deno, 2005).  However, some school personnel may find CBMs time consuming (NIFL, 
2001). 
Specifically on CBMs of ORF, the number of words read correctly in 1 minute 
are grouped into cut-off scores established by standardized samples to identify students as 
low risk, some risk, or at risk for reading fluency difficulties throughout the school year, 
typically at fall, winter, and spring benchmarks.  These categories identify students as 
reaching grade-level benchmark goals or as requiring supplemental or intensive reading 
instruction.  ORF CBM do not simultaneously assess reading comprehension; therefore, a 
comprehension measure must also be included to obtain this information.  These ORF 
CBMs are of considerable significance because many educational decisions are based on 
students’ performance on these measures.  It is important to consider that ORF CBMs 
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examine only 1 minute of reading, require standardized administration procedures, and 
do not assess comprehension (Deeney, 2010).   
In terms of predictive value, in second and third grades, ORF measures were 
found to provide the strongest information on reading development (Fuchs & Fuchs, 
2008).  However, in fourth through sixth grades, the validity and sensitivity of ORF CBM 
decreases and another measure, possibly a comprehension assessment, should be 
considered (Fuchs & Fuchs, 2008; Skinner et al., 2009).  In later grades, ORF (as 
compared to silent reading) plateaus and its predictability for reading comprehension 
decreases (Howell, 2008).  In addition, less oral reading occurs in classrooms, and 
education’s focus changes from learning to read to reading to learn in content areas.  
Based on research, in elementary schools, ORF measures are typically included in data 
based decision making for programs such as RtI and special education, but progress 
monitoring and the use of ORF measures often decrease in middle school.  Due to the 
multitude of its advantages, the ultimate goals of ORF CBMs are to identify, prevent, and 
correct reading deficits in a timely and efficient manner.  Two frequently used types of 
CBMs to measure ORF are the Dynamic Indicators of Basic Early Literacy Skills 
(DIBELS) and running records (Clay, 1993; Clay, 2000; University of Oregon Center for 
Teaching and Learning, 2009).  
     Measures of oral reading fluency. 
Previous research has examined cultural biases in ORF measures.  Hintze et al. 
(2002) found that ORF measures were not biased against any ethnicities.  Reading CBMs 
have also been found valid and sensitive to growth for English language learners (ELL 
students) (Baker & Good, 1995; Ramirez & Shapiro, 2006; Wiley & Deno, 2005).  
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DIBELS was determined to be nonbiased in predicting reading comprehension for 
African American and Caucasian students as well as reliable for English only and 
bilingual Spanish speaking students (Roehrig et al., 2007).  Based on a variety of 
previous research studies, ORF CBMs are adequate measures to use to assess and 
monitor all students since they lack biases.  
One commonly used ORF measure is the DORF (DIBELS ORF) measure.  
DIBELS is a scientifically based, outcome driven model with formative assessments 
commonly used since the late 1990s for identifying at-risk students, providing 
interventions, and monitoring progress (Hoffman et al., 2009; Schilling et al., 2007).  
Upon receiving appropriate training, this assessment can be administered by teachers, 
paraprofessionals, and volunteers (Hoffman et al., 2009).  Much research has been 
conducted since DIBELS were published for use in 2004, and this research is available in 
the form of online reports (University of Oregon Center for Teaching and Learning, 
2009).  Research from the University of Oregon’s Center on Teaching and Learning 
(2009), the developers of DORF, found that DORF assessments predict literacy 
achievement and assist with determining early intervention needs.  Specifically, DORF 
measures address oral reading speed and accuracy, but these measures do not assess 
reading comprehension or vocabulary.  DORF has the strongest empirical support 
compared to all other DIBELS early literacy skill measures, such as letter naming 
fluency, phoneme segmentation fluency, and nonsense word fluency (Riedel, 2007).  
DORF passages have test-retest reliability that ranges from .92 to .97 and alternate-form 
reliability that ranges from .89 to .94 (Good & Kaminski, 2002).  Benchmark goals 
identify minimum ORF performance levels and provide research-based criterion-
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referenced norms by grade from first through sixth grade at three to four benchmarks 
throughout the school year (University of Oregon Center on Teaching and Learning).  On 
DORF measures, student fluency is categorized into three levels based on words read 
correctly per minute:  low risk (requiring typical general education instruction); some risk 
(requiring supplemental instruction); and at risk (requiring intensive additional 
instruction). 
DORF, although not created from individual school curriculums, provides many 
benefits and advantages that meet school district needs.  Some advantages of DORF 
include being an effective screening and progress monitoring measure, standardization, 
short administration time, quick results, widespread use, validity and reliability, ease for 
parent communication, and consistency with the three tier RtI model (Goffreda et al., 
2009; Hoffman et al., 2009; Rouse & Fantuzzo, 2006; University of Oregon Center on 
Teaching and Learning, 2009).  However, there are also some disadvantages, which 
include the same disadvantages found with all ORF measures:  an overemphasis on 
speed, lack of reading comprehension assessment, provision of limited information on 
reading performance, intensive time requirements for individual administrations, use in 
making large educational decisions, and quick scoring that could possibly result in 
inaccurate information (Desoff, 2007; Hoffman et al., 2009; Riedel, 2007).  As a result of 
their advantages, DORF measures are utilized in many elementary schools. 
An alternative ORF measure to DIBELS is running records.  Running records 
were originally developed for the Reading Recovery program in the 1970s and have 
established reading levels at the following categories for accuracy:  independent/easy 
(95% accuracy and higher), instructional (90% to 94% accuracy), and frustrational/hard 
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(below 90% accuracy) (Clay, 1993; Clay, 2000; Fawson, Ludlow, Reutzel, Sudweeks, & 
Smith, 2006; Hebert, 2004).  Running records are ORF measures taken from classroom 
reading materials used to identify reading needs, group students for interventions, and 
monitor student progress (Clay, 1993; Fawson et al., 2006; Hebert, 2004; Ross, 2004).  
Student progress is then compared to grade-level norms.  Similar to DORF, the 
percentage of words read correctly, in addition to accuracy, is calculated. Students are 
permitted to self-correct errors, and error types (insertions, omissions, repeated errors, 
and broken words) are categorized (Clay, 2000).  Reading at 90% to 94% accuracy is 
considered successful.  A study that focused on third grade students in one school in 
Canada found that the use of running records had more of an effect on reading and 
writing achievement than in a control group not administered running records (Ross, 
2004).  Running records provide information about student processing of reading text by 
calculating accuracy, error, and self-correction rates (Clay, 1993; Hebert, 2004).   
However, there are also concerns and disadvantages with using running records, 
such as variance in passage difficulty, reliability data, variance in rater scoring, and 
intensiveness of administering passages one-on-one.  Running records are also quick and 
efficient and identify individual student needs (Hebert, 2004).  Also, similar to DORF, no 
assessment of comprehension is included, and errors can be created from rater 
observations and notations (Clay, 1993).  Teachers or individuals administering running 
records require training and practice with the administration protocol.  Every error made 
by the student reader must be recorded.  Similar to DORF, recommendations for running 
records include administering three passages and then calculating the average number of 
words read correctly; however, in contrast to DIBELS, it is recommended that two raters 
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score running records performance (Fawson et al., 2006).  It is also advised that caution 
be exercised in using the results of these ORF measures to make placement decisions 
(Fawson et al., 2006).  By frequently monitoring students’ reading progress with ORF 
measures, such as DIBELS and running records, schools make predictions about student 
literacy.  ORF measures assess a student’s ability to read text accurately and quickly; 
however, ORF is only one component of balanced literacy. 
     Reading comprehension. 
Reading comprehension, another core component of reading, is defined as 
understanding connected text.  Comprehension is the ultimate goal and highest level of 
reading (Beck, 1998; Cates et al., 2007; Hicks, 2009; Hosp & MacConnell, 2008; 
NICHD, 2000; Pennsylvania Training and Technical Assistance Network (PaTTAN), 
2010; Shapiro, 2004; Skinner et al., 2009; NIFL, 2001; Yovanoff et al., 2005).  Reading 
comprehension is a complex skill that requires direct instruction, active engagement, and 
word recognition in order to make sense of what is read (Eldredge, 2005; NICHD, 2000).  
In 2001, Mercer and Mercer identified five areas included in reading comprehension:  
vocabulary, understanding explicit information, inferential comprehension, 
evaluative/critical reading, and emotional sensitivity.  Each of these areas contributes to 
the overall comprehension of written text.  More recently, Salvia and Ysseldyke (2007) 
identified five different types of comprehension, or ways that text can be understood:  
literal comprehension, inferential comprehension, critical comprehension, affective 
comprehension, and lexical comprehension.  Due to its multiple components, 
comprehension requires higher-level thinking skills, cognitive abilities, and practice 
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(Cuting et al., 2009; Yovanoff et al., 2005).  Even if students can decode and read words, 
if they cannot understand the text, reading lacks its primary purpose.   
Because a student must be able to read before comprehending, ORF is a necessary 
underlying skill.  However, ORF may not be sufficient for predicting reading 
comprehension (Berninger, Abbott, Vermeulen, & Fultono, 2006).  Therefore, reading 
comprehension instruction should begin at an early age, simultaneously as students begin 
learning early literacy skills (NIFL, 2009).  For successful comprehension, cognitive 
abilities, such as active thinking and working memory, and reading skills, such as 
phonemic awareness, decoding, sight word recognition, fluency, accuracy, vocabulary 
and content knowledge, syntax, sentence and paragraph relationships, and predictions, 
must be utilized simultaneously (Bashir & Hook, 2009; Beck, 1998; Berninger et al., 
2006; Cuting et al., 2009; Daly et al., 2005; Guthrie et al., 2009; Hosp & MacConnell, 
2008; Joseph, 2006; NICHD, 2000; Swanson & O’Connor, 2009; University of Oregon 
Center on Teaching and Learning, 2009; Yovanoff et al., 2005).  Students successful with 
reading comprehension are also typically motivated and able to self-monitor.  Once a 
student reads fluently, he or she can devote attention and skills to the higher-level 
processes required for comprehension (Hudson et al., 2005; Reutzel & Hollingsworth, 
1993). 
In addition, background knowledge and vocabulary are beneficial components of 
the comprehension process, but direct instruction in strategies is also important.  
Comprehension strategies and techniques, used before, during, and after reading, can 
include prereading, rereading, previewing, analyzing purpose, slowing reading speed, 
prosody, revisiting text, reading aloud, using graphic and semantic organizers, outlining, 
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taking notes, creating flow charts, analyzing story structure, chunking, activating 
background knowledge, connecting information to other text, modeling, questioning, 
discussing content, utilizing pictorial aids, summarizing, and scaffolding (Daly et al., 
2005; Guthrie et al., 2009; NICHD, 2000; Shapiro, 2004; University of Oregon Center on 
Teaching and Learning, 2009; Walczyk & Griffith-Ross, 2007).  Diverse strategies may 
work for different students and with different texts.  Combining multiple strategies may 
also aid in more successful reading comprehension. 
Similar to reading fluency problems, there can be multiple causes for reading 
comprehension difficulties, such as limited vocabulary knowledge or background 
information, restricted memory, difficulty with higher-order reasoning skills, linguistic 
abilities, difficulty with self-monitoring, or trouble understanding text structure (Baker et 
al., 2002; Bauman, 2009; Fletcher et al., 2007; Salvia & Ysseldyke, 2007).  Not 
understanding spoken language and a lack of interest or motivation may also contribute 
to comprehension difficulties (Baumann, 2009; Walczyk & Griffith-Ross, 2007).  Also, 
lower-level skills, such as decoding, should be fluent and automatic in order to be able to 
devote the attention and higher-level skills necessary for reading comprehension.  A 
student’s inability to read material fluently and accurately (Baker et al., 2002; Salvia & 
Ysseldyke, 2007) will require a nonfluent reader to devote more effort and more abilities 
to recognizing and decoding words rather than to higher-level comprehension skills 
(Therrien, 2004).  One or more of these underlying causes could lead to reading 
comprehension difficulties.  Comprehension problems typically increase with age as 
reading material becomes more challenging (Fletcher et al., 2007).  Because reading 
comprehension is the ultimate goal of reading and necessary for educational success, 
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students who have difficulty with comprehension are in need of additional instruction and 
interventions. 
     Reading comprehension interventions. 
Due to a relationship between ORF and reading comprehension, ORF 
interventions, such as Repeated Reading, may improve reading comprehension as well.  
Guided oral repeated reading by teachers, parents, and peers was found to have a 
significant and positive impact on fluency and comprehension (NICHD, 2000).  Repeated 
reading practice has been shown to increase reading comprehension for all students, 
including those identified with learning disabilities; greater effect sizes were found in 
studies when students read to adults rather than to peers (Therrien, 2004).  Specifically, it 
was found that repeated reading increased correct responses for literal questions as 
compared to inferential comprehension questions due to rereading facts and statements 
(Therrien & Hughes, 2008).  For higher-skilled second and fourth grade students, 
repeated reading increased comprehension when the same passage was read, but this 
increase in comprehension was not found when students read new passages (O’Connor, 
White, & Swanson, 2007).  Fluent readers may not necessarily have comprehension 
skills; they may have difficulty retelling what they read or answering questions about 
what they read.  With repeated readings, 75% of students did not improve their 
comprehension scores to meet end of the year benchmarks in reading achievement, even 
though their ORF rate increased (Musti-Rao et al., 2009).  O’Connor et al. (2007) 
determined that in order for fluency to impact and improve comprehension, students must 
be instructed to pay attention to what they are reading.  Typically with ORF measures, 
students are told they have 1 minute to read as many words as possible, not that they will 
RELATIONSHIP OF ORAL READING FLUENCY AND COMPREHENSION   30 
!
need to remember what they read.  Students may read faster if not given this information.  
ORF is necessary, but not sufficient for reading comprehension.   
 Once decoding and fluency are eliminated as causes for reading comprehension 
difficulties, there are many comprehension interventions that benefit struggling students.  
Because comprehension is a higher-order skill, comprehension interventions should 
provide guidance, modeling, practice, reinforcement, and corrective feedback.  Most 
reading comprehension interventions teach students strategies and then require practice 
with these strategies.  To be most effective, students generally need direct explanations 
and explicit instructions to learn and use strategies (Johnston, Barnes, & Desrochers, 
2008; Pressley, 1998).  Often a student must combine several strategies or be instructed 
in which strategies to use in specific texts for comprehension success.  
Comprehension strategies can be taught in a general classroom setting or in small 
groups.  Some types of comprehension instruction and strategies include teacher and peer 
modeling, self-monitoring, answering questions, paraphrasing, retelling, summarizing, 
sequencing, using graphic organizers, creating mental imagery, identifying cause and 
effect, practicing in small groups, and providing reminders of steps and strategies (Baker 
et al., 2002; Johnston et al., 2008; Joseph, 2006; National Institute for Literacy, 2009; 
NICHD, 2000; Pressley, 1998; Shapiro, 2004; Wright, 2009).  Other strategies include 
students preparing test questions, arranging sentences sequentially, using highlighters to 
identify the most important information, relating text to personal experiences, taking 
notes, outlining, rereading, using context clues, and sporadic comprehension checks 
(Joseph, 2006; McCarney & Cummins Wunderlich, 2006).  Question generation, in 
which students create and answer questions about the material they read, was beneficial 
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for second and third grade students on inferential comprehension questions (Therrien et 
al., 2006; Therrien & Hughes, 2008).  Paraphrasing involves students putting reading 
material into their own words; this strategy has been found to assist students who receive 
special education services increase their reading comprehension skills (Kletzien, 2009).  
Students should also be directed to specific story components and organization through 
story mapping and previewing text before reading (Joseph, 2006; Shapiro, 2004; Wright, 
2009).  Story mapping provides graphic organization that helps cue specific elements, 
such as setting, characters, events, problems, solutions, and themes, as text is read; with 
one-on-one instruction and practice, story mapping has been found to increase the 
percentage of questions answered correctly (Stagliano & Boon, 2009).  In addition, 
students could be given a checklist of potential strategies as a reminder.  In order to 
determine necessary interventions for reading improvement, reading comprehension must 
be measured in addition to ORF. 
     Reading comprehension measures. 
Reading comprehension can be assessed in a multitude of ways.  Specific types of 
measures require different aspects of comprehension skills and cognitive abilities, which 
may impact student performance.  When selecting a reading comprehension measure, it is 
important to consider reading passage length, text material (sentences or paragraphs), 
assessment task, response format  (open- or close-ended questions), memory demands 
(immediate or delayed recall), and depth of assessment (Fletcher et al., 2007).  
Comprehension questions can include literal (factual) questions, inferential questions 
(interpreting information from a story), and evaluative questions (forming an opinionated 
response).  A type of informal assessment can involve teacher monitoring and tracking 
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student responses during classroom discussions of reading material (University of Oregon 
Center on Teaching and Learning, 2009).  Primarily, and more formally, reading 
comprehension is assessed through three different methods:   retelling, maze/cloze 
measures, or answering comprehension questions.   
In retelling procedures, students orally state as much information as they can 
remember about what they read.  This method is typically used with early readers 
(Desoff, 2007; Salvia & Ysseldyke, 2007).  Older students could write retellings, but this 
has not yet become a standardized practice and may be considered inefficient (Marcotte 
& Hintze, 2009).  Retelling responses are typically scored based on the number of words 
recalled or based on a coding system (University of Oregon Center on Teaching and 
Learning, 2009).  This type of comprehension measure was not significantly correlated 
with ORF measures, has little empirical support, and may not be a true measure of 
reading comprehension (Marcotte & Hintze, 2009; Reutzel & Hollingsworth, 1993; 
Riedel, 2007).  In addition, an individual’s memory may interfere with performance on 
this type of assessment.  Retelling as a comprehension assessment is not typically used in 
classroom settings due to its limitations and scoring methods. 
The second type of comprehension measure, the cloze or maze procedure, 
involves reading sentences with blanks and filling in missing words.  Students may or 
may not be provided with a choice of words (Marcotte & Hintze, 2009).  Some 
standardized assessments that include a cloze format are the passage comprehension 
section of the Woodcock-Johnson—III Tests of Achievement (Woodcock, Mather, & 
McGrew, 2001), the Woodcock Diagnostic Reading Battery (Woodcock, Mather, & 
Schrank, 2004), and DIBELS (University of Oregon Center on Teaching and Learning, 
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2009).  According to Spear-Swerling (2006), cloze assessments are a word decoding 
measure rather than a comprehension assessment.  However, maze assessments were 
found to be reliable and valid for fourth through eighth grade students (Fuchs & Fuchs, 
2008).  Maze assessments are CBMs that provide more information on comprehension 
than ORF and are measures that can also be used for progress monitoring.  These 
measures are used in schools as brief reading comprehension assessments and can be 
administered individually or to groups. 
The final type of reading comprehension assessment requires the provision of 
answers to open- or close-ended questions about previously read material (Reutzel & 
Hollingsworth, 1993).  Typically, these types of questions are multiple choice, fill in the 
blanks, oral responses, or written responses.  Responses for these questions require 
memory, processing, and answer generation (Wise et al., 2010).  Many standardized 
reading assessments in this format are administered individually and can be time 
consuming.  Depending on the specific measure, students may or may not be permitted to 
look back to the text for assistance.  Some individually administered comprehension 
assessments include the Wechsler Individual Achievement Test, third edition (Wechsler, 
2009), the Kaufman Test of Educational Achievement—II (Kaufman & Kaufman, 2004), 
the Gray Oral Reading Test (Widerholt & Bryant, 2001), Group Reading Assessment and 
Diagnostic Evaluation (Williams, 2001), the Test of Reading Comprehension (Brown, 
Wiederhold, & Hammill, 2008), the Developmental Reading Assessment (Beaver & 
Carter, 2009), and Running Records (Herbert, 2004; Ross, 2004).  These measures are 
more comprehensive than retell and cloze reading comprehension measures; however, a 
student’s ability to look back to the text may impact responses.  Fuchs et al. (2001) found 
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that ORF was most strongly correlated with answering questions after reading passages 
compared to other types of comprehension measures, such as passage recall or cloze 
procedures.  High-stakes state standardized tests are group-administered measures of this 
format of reading comprehension assessment. 
     High stakes state assessments of reading proficiency. 
As a result of national legislation, high-stakes state reading proficiency tests that 
assess reading standards are reading comprehension assessments that require students to 
answer questions in open- and close-ended formats.  Each state is required to establish 
proficiency tests of reading content standards.  Although students must read connected 
text silently for these assessments, reading assessments included in high-stakes testing are 
primarily measures of reading comprehension proficiency, not basic reading abilities.  As 
a result of NCLB, schools and students must make a minimum amount of improvement 
each year to reach adequate yearly progress and avoid repercussions, such as a loss of 
funding (U.S. Department of Education, 2001).  Currently, statewide achievement tests 
are used for school accountability and to provide grade-level student proficiency levels 
on reading content standards (Wood, 2006).  In Pennsylvania, all third through eighth 
grade students and eleventh grade students attending public schools are required to take 
the state assessment, the Pennsylvania System of School Assessment (PSSA).  Students 
are only permitted to opt out of the PSSA for religious reasons with a parent’s note 
(Pennsylvania Department of Education, 2009).  In Pennsylvania, school districts may 
also administer the 4Sight benchmark assessments, tests that mimic the PSSA format and 
content, up to five times per school year to assist students with preparing for the PSSA. 
     4Sight assessments. 
RELATIONSHIP OF ORAL READING FLUENCY AND COMPREHENSION   35 
!
According to the Pennsylvania Department of Education (2009), the 4Sight  
Benchmark Assessments (created by the Success for All Foundations and Center for 
Data-Driven Reform in Education) are formative assessments for students in third 
through eighth grades, aligned with the PSSA to provide estimates of end-of-the-year 
PSSA performance on Pennsylvania Academic Standards.  These assessments identify 
specific skills and provide data that can assist teachers and inform classroom instruction.  
As compared to the PSSA, 4Sight benchmark assessments are low-stake assessments that 
measure student skill level, knowledge of standards, and inform instruction and 
professional development (PaTTAN, 2010).  Student responses are calculated into raw 
scores, proficiency level percentages, subscale scores, predicted state scaled scores, and 
item analyses (Shapiro et al., 2007); scores are representative of scores and descriptors on 
the PSSA. These tests are group administered and take approximately 1 hour each for 
administration (Pennsylvania Department of Education, 2009).   
Each 4Sight assessment includes 30 multiple choice and open-ended questions 
that reflect the content of the PSSA (Pennsylvania Department of Education, 2009).  The 
skills assessed on the reading component of the 4Sight assessment include independent 
reading, interpretation and analysis of fiction and nonfiction material, and critical reading 
skills.  This assessment is not promoted to predict achievement levels, but rather to 
measure progress between tests (Pennsylvania Department of Education, 2009).  The 
4Sight assessments have become frequently used in Pennsylvania schools since the 
passing of NCLB to identify students during the school year who are in need of reading 
interventions to reach PSSA proficiency levels in the spring of each school year.   
     Pennsylvania system of school assessment (PSSA). 
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The PSSA is a criterion-referenced measure based on a standards-aligned system 
that is matched with state determined grade-level standards to assess student proficiency.  
Performance on this assessment provides educational accountability information and 
determines if schools make adequate yearly progress (Pennsylvania Department of 
Education, 2009).  Primarily, as outlined in NCLB, this assessment provides data on 
student achievement of specified content-area standards.  The PSSA includes assessments 
in reading, math, science, and writing content areas.  On the reading section of the PSSA, 
students are required to comprehend fiction and nonfiction passages.  Students answer 
open-ended and close-ended (multiple-choice) questions specific to grade-level content 
standards (Pennsylvania Department of Education, 2009).  
Special considerations for students with special needs are identified by the 
Pennsylvania Department of Education (2009).  The PSSA also offers the option of the 
Pennsylvania Alternate System of Assessment (PASA) as an alternative assessment for 
students with severe cognitive disabilities, such as an intellectual disability or autism.  
The PASA is provided in an alternate, individual format that is videotaped.  English 
language learners (ELLs) are not required to participate in the reading component of the 
PSSA during their first year of enrollment in United States schools.  The Pennsylvania 
Department of Education (2009) has a list of approved accommodations for students with 
individualized education plans, 504 Service Agreement plans, and English language 
learners enrolled in United States schools beyond 1 year. 
Student performance on the PSSA is calculated into raw scores, scaled score 
percentages, and proficiency status (Data Recognition Corporation, 2009).  Performance 
level scores are numeric descriptions of performance and were created based on a 
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validation study conducted by the State Board of Education, updated in 2005 to 2007.  To 
determine standards, the Pennsylvania Department of Education used the Modified 
Bookmark Method; teachers, higher education representatives, and members of education 
and assessment organizations examined and ordered questions from easiest to hardest to 
determine four proficiency levels:  advanced (superior reading skills), proficient 
(satisfactory skills), basic (limited skills), and below basic (inadequate skills) (Data 
Recognition Corporation, 2009).  The goal of NCLB is for all students to demonstrate 
proficient or advanced performance on grade-level standards. 
     Relationship between oral reading fluency and reading comprehension. 
With the passing of NCLB and IDEIA, ORF measures for progress monitoring 
and high- stakes reading assessments of reading comprehension (e.g., the PSSA) have 
become a part of school standards throughout the United States (U.S. Department of 
Education, 2001, 2004).  In current school practice, ORF, words read correctly in 1 
minute in connected text, has become considered a prerequisite skill to understanding text 
and predicting reading proficiency for high- stakes reading assessments.  Based on these 
practices, it appears imperative for a student to read accurately and quickly for 
comprehension (Deeney, 2010).  Wise et al. (2010) found that the relationship between 
ORF and reading comprehension is better for students with stronger ORF as compared to 
students with poor ORF skills.  In a largely White sample, deficits in ORF paralleled low 
average comprehension (Meisinger et al., 2010).   
However, this is a complex relationship; ORF may not be sufficient for reading 
comprehension and does not guarantee comprehension (Applegate et al., 2009; Cates et 
al., 2007; Cuting et al., 2009; Daly et al., 2005; Samuels, 2007; Shapiro et al., 2007; 
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Skinner et al., 2009; Therrien et al., 2006; Walczyk & Griffith-Ross, 2007; Wiley & 
Deno, 2005).  Applegate et al. (2009) found that one third of fluent readers continue to 
struggle with reading comprehension despite fluency proficiency.  These students are 
known as “word callers”; they read fluently, but do not comprehend what they read 
(Meisinger, Bradley, Schwanenflugel, & Kuhn, 2010; Walczyk & Griffith-Ross, 2007).  
Also, as students develop more advanced reading skills, the relationship between ORF 
and reading comprehension may change since students read material silently more often 
as they progress through late elementary school (Fuchs et al., 2001; Tilstra, McMaster, 
Van Den Broek, Kendeou, & Rapp, 2009).  ORF loses its strength and predictability as 
students graduate to late elementary school and middle school (Schilling et al., 2007; 
Skinner et al., 2009).  Throughout elementary school, it has become common practice to 
monitor students’ reading skills with ORF measures during each school year.   
Nonfluent readers have limited cognitive resources and working memory 
available for comprehension.  Therefore, it can be challenging for students with difficulty 
decoding text to focus attention on understanding text (Applegate et al., 2009; Swanson 
& O’Connor, 2009).  Ultimately, reading comprehension is required for obtaining 
proficiency on high-stakes state reading assessments.  As a result, it is crucial to examine 
the literature on the relationship between ORF and reading comprehension.   
Reading is a complex skill that requires reading words and comprehending text 
simultaneously (NIFL, 2001).  ORF is comparable to a bridge between reading individual 
words and reading comprehension.  Some research has found that higher levels of ORF 
enabled greater comprehension in both poor and strong readers (Hudson et al., 2005; 
Schwanenflugel et al., 2006; Yovanoff et al., 2005).  Roehrig et al. (2007) found that 
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standardized measures of comprehension, such as individually administered academic 
achievement tests and state proficiency tests, are better measures of reading 
comprehension than informal measures, such as retelling and CBM maze/cloze passages.  
Since the implementation of NCLB and the use of data-based decision making in 
schools, extensive research exists comparing ORF measures, formative fluency measures, 
to state reading proficiency exams, summative reading comprehension assessments.  
Previous studies demonstrated positive correlations between ORF measures and state 
reading assessments.  DORF and running records are used in many schools to predict 
proficiency on high-stakes state assessments each school year.  
The majority of these studies used populations of third and fourth grade students, 
DORF measures, and state reading assessments to obtain results.  These studies utilized 
DORF measures for benchmark assessments three to four times per year.  At each 
benchmark assessment, researchers recorded median scores from three passages, as 
recommended by the University of Oregon Center on Teaching and Learning (2009).  
Good and Kaminski (2002) recommend that if three passages are not used, it is 
reasonable to administer only one DORF passage to each student for a benchmark 
assessment.   
Many studies found moderate to strong correlations between ORF measures and 
reading comprehension proficiency assessments, even with minority subgroup 
populations.  ORF performance at the start of second and third grade was determined to 
be the best predictor of reading comprehension (Kim, Petscher, Schatschneider, & 
Foorman, 2010).  In a study that utilized four DORF benchmarks in one year, the two 
winter DORF measures predicted reading comprehension with a correlation of .71 on the 
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Florida Comprehensive Assessment Test (Roehrig et al., 2007).  The following studies 
utilized three benchmark assessments in 1 year.  With populations of third grade students 
and the use of DORF measures, performance on the Florida Assessment were 
significantly related (r = .70) (Buck & Torgesen, 2003), correlations of .67 were found 
with the Oregon State Assessment (Good, Simmons, & Kame’enui, 2001; Good et al., 
2002), a correlation of .80 (spring), was found with the Colorado State Assessment 
Program (Shaw & Shaw, 2002), a correlation of .73 on the North Carolina End of Grade 
Reading assessment (Barger, 2003), and a correlation of .74 on the Arizona Instrument to 
Measure Standards (Wilson, 2005).  With fourth grade students, correlations of between 
.49 and .81 were identified between DORF measures and the Michigan Educational 
Reading Assessment (McGlinchey & Hixson, 2004) and a .55 correlation was determined 
between the DORF and the Washington Assessment of Student Learning (Stage & 
Jacobsen, 2001).  Another study determined that DORF, in addition to maze assessments, 
was significantly predictive of performance on the Minnesota state assessments for third 
through fifth graders (Wiley & Deno, 2005).  DORF measures in second and third grade 
predicted third-grade performance on state achievement tests (r = .66 for second grade 
and r = .60 for third grade) (Crawford et al., 2001).  A strong correlation of .80 to .90 
existed between DORF and the reading comprehension component of the Iowa Tests of 
Basic Skills (Fuchs et al., 2001).  In a study of third to fifth grade students, DORF 
correlated significantly at each grade level with the Colorado Student Assessment 
Program (third grade, r = .70; fourth grade, r = .67; fifth grade, r = .75) (Wood, 2006).  
This study also utilized performance on the prior year’s state assessment and DORF; 
performance on the state assessment and DORF predicted the next year’s performance on 
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the state assessment (Wood, 2006).  Vander Meer, Lentz, and Stollar (2005) also found a 
.61 to .65 correlation on the Ohio Proficiency Test for students in third and fourth grades.  
Several of these studies found the highest correlations between spring ORF benchmarks 
and reading proficiency tests (Barger, 2003; Good et al., 2002; Shaw & Shaw, 2002; 
Stage & Jacobsen, 2001).  The populations in most of these studies were primarily 
Caucasian, English-speaking students.  For that reason, it is important to consider if a 
relationship exists between DORF and reading comprehension proficiency tests for 
English language learners and ethnic or racial minority populations. 
     Subgroup populations. 
Minority subgroup populations of students exist in most school buildings to 
varying degrees.  In Pennsylvania, for a group of students to be considered a 
disaggregated group, which is a subgroup population, on high-stakes assessments, there 
must be at least 40 students with the same demographic information in a school building 
(Pennsylvania Department of Education, 2009).  ORF CBMs predicted comprehension 
for second through fifth grade students on multiple-choice and cloze reading passages 
across ethnicity and socioeconomic status, and ORF CBM was a strong predictor of 
general reading performance (Hintze et al., 2002).  Another study, whose participants 
included primarily African American students and students who were identified as 
economically disadvantaged, determined that DORF was the best predictor of end of the 
year reading achievement on the Iowa Test of Basic Skills for these third grade students, 
based on fall (r = .65), winter (r = .67), and spring (r = .65) DORF; low-risk DORF was 
correlated with proficiency on state reading assessments (Schilling et al., 2007).  Another 
research study found that DORF predicted reading comprehension on state assessments 
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for both Caucasian and American Indian students; students were proficient on the state 
reading comprehension assessment, as long as ORF scores surpassed benchmark scores 
(Pearce & Gayle, 2009).  When analyzing data for ethnicity, gender, free and reduced 
lunch, and English language learner status, a positive relationship was found between the 
Arizona state assessment and DORF for each subgroup (Wilson, 2005).  The majority of 
studies that examined demographic sub-group information identified similar correlations 
as compared to studies that did not examine results by demographic subgroups.  
Therefore, there do not appear to be biases in the relationship between ORF and reading 
comprehension measures.  Based on prior research, these assessments predict reading 
proficiency equally for ethnic, racial, language, and socioeconomic minority and majority 
populations.  
     Oral reading fluency and the Pennsylvania system of school assessment. 
Research from the past decade has identified the early literacy skill of ORF as 
having the highest correlation to reading comprehension, especially with high-stakes 
testing in second and third grades (Baker et al., 2008).  Researchers found that DORF, as 
compared to other DIBELS measures (such as letter naming fluency, phonemic 
segmentation fluency, and nonsense word fluency), was the only significant predictor of 
PSSA reading proficiency levels (Goffreda et al., 2009).  However, before students can 
decode and read words, other measures provide a way to monitor progress in early 
literacy skills.  ORF measures have been identified as accurate predictors of performance 
on statewide end of the year reading assessments.  This research has been replicated in 
the state of Pennsylvania on DORF and PSSA performance; positive correlations were 
found for a variety of populations since NCLB’s implementation.   
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Benchmark reading comprehension assessments (4Sight assessments) have also 
been researched to determine their relationship with the PSSA.  A significant relationship 
was found between winter 4Sight assessment performance and PSSA results (Shapiro et 
al., 2007).  When combined, students performing at benchmark levels on DORF and who 
were proficient on the 4Sight assessments were more likely to be proficient on the PSSA 
(Shapiro et al., 2007).  In a study using longitudinal data, correlations ranged from .67 
(second grade students) to .72 to .74 for third grade students and .71 for fourth grade 
students (Keller & Shapiro, 2005).  Another study that utilized third and fifth grade 
students from urban and suburban schools, excluding students with individualized 
education plans, identified correlations ranging from .25 to .68 in the fall .64 to .69 in the 
winter and .62 to .67 in the spring (Shapiro, Keller, Lutz, Santoro, & Hintze, 2006).  As 
4Sight assessments were administered in closer proximity to the PSSA, correlations 
increased.  Winter and spring DORF benchmarks appeared to have the highest correlation 
with high-stakes PSSA testing.  This relationship between ORF measures and reading 
comprehension has been found throughout the United States with DORF measures and 
state-administered standardized assessments (Buck & Torgesen, 2003; Crawford et al., 
2001; Fuchs et al., 2001; Good et al., 2001, 2002; Keller & Shapiro, 2005; McGlinchey 
& Hixson, 2004; Roehrig et al., 2007; Shapiro et al., 2006, 2007; Shaw & Shaw, 2002; 
Stage & Jacobsen, 2001; Wiley & Deno, 2005; Wood, 2006). 
     Hypotheses. 
Based on current legislation, school district practices, and recent research, it was 
hypothesized that the results of this study will parallel previous relationships between 
measures of oral reading fluency and state-administered standardized reading 
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assessments for third and fourth grade student populations in a public school setting in 
Pennsylvania.  It was anticipated that the results of the current study would be similar to 
those found in the literature review (Buck & Torgesen, 2003; Crawford et al., 2001; 
Fuchs et al., 2001; Good et al., 2001, 2002; Keller & Shapiro, 2005; McGlinchey & 
Hixson, 2004; Roehrig et al., 2007; Shapiro et al., 2006, 2007; Shaw & Shaw, 2002; 
Stage & Jacobsen, 2001; Wiley & Deno, 2005; Wood, 2006).  It was anticipated that 
more not at risk students would earn scores in the Proficient range on the PSSA (i.e., 
students who were not identified as economically disadvantaged, students who did not 
receive Title I Services, and students who did not have individualized education plans) 
would earn scores in the Proficient range on the PSSA compared to at risk students 
(students who were identified as economically disadvantaged, students who received 
Title I services, and students who had individualized education plans).  Students, by 
grade, by gender, and by socioeconomic status, not considered at risk on benchmark 
measures of ORF and reading comprehension should have maintained proficient 
performance on the PSSA (the stability index).  Students who received additional 
academic services (such as Title I services of an IEP) should have increased PSSA score 
categories to the proficient range as a result of intervention, improved effort, or other 
sources (improvement index).  Sensitivity, specificity, and kappa percentages should 
ideally have be more predictive of PSSA results in the short term than in the long term, 
and the 4Sight assessments should have yielded better predictive percentages than the 
ORF measures, as the 4Sight assessments measure reading comprehension, a focus of the 
PSSA.   
     Research questions. 
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The following research questions were addressed in this study:  
1. Based on correlation coefficients, what is the relationship between scores on the 
Pennsylvania System of School Assessment (PSSA) reading assessment, scores on oral 
reading fluency (ORF) screening measures, and scores on the reading component of the 
4Sight assessment by grade level cohort? 
2. What proportion of students are identified as proficient on the PSSA reading 
assessment by third and fourth grade cohorts and across years within the fourth grade 
cohort, as well as by gender, by socioeconomic status, by Title I status, and by special 
education status?  
3. What proportion of students are identified as at risk of earning a not proficient 
category rating on the PSSA reading assessment based on oral reading fluency (ORF) 
score categories or 4Sight assessment score levels by cohort, as well as by gender, by 
socioeconomic status, by Title I status, and by special education status? 
4. By grade level, what is the relationship between oral reading fluency score ratings 
(at risk/not at risk) or 4Sight assessments category ratings (not proficient/proficient) and 
PSSA score categories (proficient/not proficient)? 
a.  What proportion of students identified as at risk with oral reading fluency score 
categories or 4Sight assessment score levels earned PSSA scores in the proficient range 
(operationally defined as the improvement index) by third and fourth grade cohorts, as 
well as across years within the fourth grade cohort? 
b.   What proportion of students identified as not at risk on oral reading fluency score 
categories or 4Sight assessment score levels earned PSSA scores in the proficient range 
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(operationally defined as the instability index) by third and fourth grade cohorts, as well 
as across years within the fourth grade cohort? 
c.   What is the proportion of students identified as at risk by oral reading fluency score 
categories or 4Sight assessment score levels who earned PSSA scores in the not 
proficient range (operationally defined as the sensitivity index) by third and fourth grade 
cohorts and across years within the fourth grade cohort? 
d.   What is the proportion of the students who earned PSSA scores in the proficient range 
who were also identified as not at risk with oral reading fluency score categories or 
4Sight assessment score levels (operationally defined as the specificity index) by third 
and fourth grade cohorts and across years within the fourth grade cohort? 
e.   What is the percentage of improvement over chance represented by the relationship 
between oral reading fluency score categories and PSSA reading score categories and the 
relationship between 4Sight assessment reading score levels and PSSA reading score 
categories (operationally defined as the kappa index) by third and fourth grade cohorts 
and across years within the fourth grade cohort? 
5.  By gender, what is the relationship between oral reading fluency score categories (not 
at risk/at risk) and 4Sight assessment score levels (not proficient/proficient) and PSSA 
proficiency levels (not proficient/proficient) by third and fourth grade cohorts and across 
years within the fourth grade cohort? 
a.   What is the proportion of students identified as at risk with oral reading fluency score 
categories or 4Sight assessment score levels who earned PSSA scores in the proficient 
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range (operationally defined as the improvement index) by third and fourth grade cohorts 
and across years within the fourth grade cohort? 
b.   What is the proportion of students identified as not at risk with oral reading fluency 
score categories or 4Sight assessment score levels who earned PSSA scores in the 
proficient range (operationally defined as the instability index) by third and fourth grade 
cohorts and across years within the fourth grade cohort? 
c.   What is the proportion of students identified as at risk with oral reading fluency score 
categories or 4Sight assessment score levels who earned PSSA scores in the not 
proficient range (operationally defined as the sensitivity index) by third and fourth grade 
cohorts and across years within the fourth grade cohort? 
d.   What is the proportion of students identified as not at risk with oral reading fluency 
score categories or 4Sight assessment score levels who earned PSSA scores in the 
proficient range (operationally defined as the specificity index) by third and fourth grade 
cohorts and across years within the fourth grade cohort? 
e.   What is the percentage of improvement over chance represented by the relationship 
between oral reading fluency ratings and PSSA reading score categories and the 
relationship between 4Sight assessment reading score categories and PSSA reading score 
categories (operationally defined as the kappa index) by third and fourth grade cohorts 
and across years within the fourth grade cohort? 
6.   By socioeconomic status (economically disadvantaged or not economically 
disadvantaged), what is the relationship between oral reading fluency score categories 
RELATIONSHIP OF ORAL READING FLUENCY AND COMPREHENSION   48 
!
(not at risk/at risk) and 4Sight assessment score levels (not proficient/proficient) and 
PSSA proficiency levels (not proficient/proficient) by third and fourth grade cohorts and 
across years within the fourth grade cohort? 
a.   What proportion of students identified as at risk with oral reading fluency score 
categories or not proficient on 4Sight assessment score levels earned PSSA scores in the 
proficient range (operationally defined as the improvement index) by third and fourth 
grade cohorts, as well as across years within the fourth grade cohort? 
b.   What proportion of students identified as not at risk on oral reading fluency score 
categories or 4Sight assessment score levels earned PSSA scores in the proficient range 
(operationally defined as the instability index) by third and fourth grade cohorts, as well 
as across years within the fourth grade cohort?   
c.   What is the proportion of students identified as at risk with oral reading fluency score 
categories or 4Sight assessment score levels who earned PSSA scores in the not 
proficient range (operationally defined as the sensitivity index) by third and fourth grade 
cohorts and across years within the fourth grade cohort?   
d.   What is the proportion of the students who earned PSSA scores in the proficient range 
who were also identified as not at risk with oral reading fluency score categories or 
4Sight assessment score levels (operationally defined as the specificity index) by third 
and fourth grade cohorts and across years within the fourth grade cohort? 
e.   What is the percentage of improvement over chance represented by the relationship 
between ORF score categories and PSSA reading score levels and the relationship 
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between 4Sight assessment score levels and PSSA reading score levels (operationally 
defined as the kappa index) by third and fourth grade cohorts and across years within the 
fourth grade cohort?   
7.    By students receiving Title I services or not receiving Title I services, what is the 
relationship between oral reading fluency score categories (not at risk/at risk) and 4Sight 
assessments score levels (not proficient/proficient) and PSSA score levels (not 
proficient/proficient) by third and fourth grade cohorts and across years within the fourth 
grade cohort? 
a.   What proportion of students identified as at risk on oral reading fluency score 
categories or not proficient on 4Sight assessment score levels earned PSSA scores in the 
proficient range (operationally defined as the improvement index) by third and fourth 
grade cohorts, as well as across years within the fourth grade cohort? 
b.   What proportion of students identified as not at risk on oral reading fluency score 
categories or 4Sight assessment score levels earned PSSA scores in the proficient range 
(operationally defined as the instability index) by third and fourth grade cohorts, as well 
as across years within the fourth grade cohort?   
c.   What is the proportion of students identified as at risk on oral reading fluency score 
categories or not proficient on 4Sight assessment score levels who earned PSSA scores in 
the not proficient range (operationally defined as the sensitivity index) by third and fourth 
grade cohorts, as well as across years within the fourth grade cohort?   
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d.   What is the proportion of the students who earned PSSA scores in the proficient range 
who were also identified as not at risk with oral reading fluency score categories or 
4Sight assessment score levels (operationally defined as the specificity index) by third 
and fourth grade cohorts, as well as across years within the fourth grade cohort?  
e.   What is the percentage of improvement over chance represented by the relationship 
between oral reading fluency score categories and PSSA reading score levels and the 
relationship between 4Sight assessment reading score levels and PSSA reading score 
levels (operationally defined as the kappa index) by third and fourth grade cohorts, as 
well as across years within the fourth grade cohort?   
8.   By students receiving individualized education plans (IEP) and students not receiving 
individualized education plans (No IEP), what is the relationship between oral reading 
fluency category ratings (not at risk/at risk) and 4Sight Assessments category ratings (not 
proficient/proficient) and PSSA proficiency levels (not proficient/proficient) by third and 
fourth grade cohorts and across years within the fourth grade cohort? 
a.   What proportion of students identified as at risk with oral reading fluency score 
categories or not proficient on 4Sight assessment score levels earned PSSA scores in the 
proficient range (operationally defined as the improvement index) by third and fourth 
grade cohorts, as well as across years within the fourth grade cohort? 
b.   What proportion of students identified as not at risk on oral reading fluency score 
categories or proficient on 4Sight assessment score levels earned PSSA scores in the 
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proficient range (operationally defined as the instability index) by third and fourth grade 
cohorts, as well as across years within the fourth grade cohort? 
c.   What is the proportion of students identified as at risk with oral reading fluency score 
categories or not proficient with 4Sight assessment score levels who earned PSSA scores 
in the not proficient range (operationally defined as the sensitivity index) by third and 
fourth grade cohorts, as well as across years within the fourth grade cohort? 
d.   What is the proportion of students who earned PSSA scores in the proficient range 
who also were identified as not at risk with ORF score categories or 4Sight assessment 
score levels (operationally defined as the specificity index) by third and fourth grade 
cohorts and across years within the fourth grade cohort? 
e.   What is the percentage of improvement over chance represented by the relationship 
between oral reading fluency score categories and PSSA reading score levels and the 
relationship between 4Sight assessment reading score levels and PSSA reading score 
levels (operationally defined as the kappa index) by third and fourth grade cohorts and 
across years within the fourth grade cohort?   
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Chapter 2 
Methods 
 
     Participants. 
 
The current study analyzed archival data from a suburban school district in 
southeastern Pennsylvania.  Participants included two cohorts of students, third and 
fourth grade students during the 2009-2010 school year from four predominately 
Caucasian elementary schools.  Available Dynamic Indicators of Basic Early Literacy 
Skills 6th Edition (DIBELS) oral reading fluency scores, running records oral reading 
fluency scores, 4Sight assessments, and Pennsylvania System of School Assessment 
(PSSA) reading scores were gathered for students who began kindergarten in the 2005-
2006 (older cohort) and 2006-2007 (younger cohort) school years.  Student populations 
were identified based on class enrollment lists provided by the school district’s 
administration office, lists of students provided by each elementary school building’s 
reading specialist, and online databases of standardized assessments.  
For the third grade cohort, participant data was selected from a total possible 365 
third grade students enrolled in this school district during kindergarten through third 
grade.  However, only complete data sets of students who attended the school district by 
the end of kindergarten through third grade were utilized.  Complete data was defined as 
all ORF scores (DIBELS or running records) from third grade and scores for all 4Sight 
and PSSA tests during third grade.  Based on complete sets of data, this produced a total 
of 205 third grade participants (referred to as the younger cohort).  
Demographic information for the younger cohort was reported by the school district to 
the Pennsylvania Department of Education and identified with the student’s PSSA test 
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scores.  Of a total possible 205 participants from the younger cohort, demographic data 
on one student was missing.  The demographic data for 204 of the participants in the 
younger cohort is as follows:  5.4% were retained in kindergarten (n = 11); 51.7% of 
students in the younger cohort were male students (n = 106), and 48.3% were female 
students (n = 99).  Based on data included with state standardized assessments, this 
younger cohort included 19.5% identified as in need of individualized education plans 
(IEPs, not gifted IEPs) for special education services (n = 40), 20.5% who received Title I 
services (n = 42), 29.8% students considered economically disadvantaged and who 
received free or reduced lunch (n = 61), and 0.5% of students identified as having limited 
English proficiency (n = 1).  No students were identified as children of migrant workers 
(n = 0).  In terms of the ethnic distribution of this cohort, the majority (91.2%) of the 
students were White (n = 187).  The remaining students were identified with the 
following ethnicities:  3.4% Black (n = 7), 0.5% multiracial (n = 1), 1.5% Hispanic (n = 
3), 2.4% Asian (n  = 5), and 0.5% American Indian (n = 1). 
For the older cohort (fourth grade students during the 2009-2010 school year), 
participant data was selected from a possible total of 356 students enrolled in this school 
district at some time between kindergarten and fourth grade.  However, only students 
with complete data who attended the school district by the end of kindergarten through 
fourth grade were included in this study.  This decreased the older cohort’s population to 
a total of 171 participants.  Complete data required that there were records of all oral 
reading fluency scores (from DIBELS or running records) from third and fourth grade 
school years, as well as scores for all 4Sight and PSSA tests during the third and fourth 
grade school years.  Of a total possible 171 participants from the older cohort, 49.1% 
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were male students (n = 84) and 50.9% were female students (n = 87).  Based on data 
included with state standardized assessments, this older cohort included 23.4% identified 
as in need of individualized education plans (IEPs, not gifted IEPs) for special education 
services (n = 40), 28.1% who received Title I services (n = 48), 26.9% of students 
considered economically disadvantaged and who received free or reduced lunch (n = 46), 
and no students identified as having limited English proficiency or as children of migrant 
workers (n = 0).  In terms of the ethnic distribution of this cohort, the majority (96.5%) 
were identified as White (n = 165).  The remaining students were identified with the 
following ethnicities:  1.8% Black (n = 3) and 1.8% Asian (n = 3). 
Based on records of complete data from both cohorts, there was a total of 376 
students (54.5% younger cohort students and 45.5% older cohort students) used as 
participants in the current study.  Of the total number of participants, 50.5% were male (n 
= 190) and 49.5% were female (n = 186).  In terms of overall ethnicity, students were 
identified as 93.6% White (n = 352), 2.7% Black (n = 10), 0.3% multiracial (n = 1), 1.6% 
Hispanic (n = 6), 1.3% Asian (n = 5), and 0.3% American Indian (n = 1).  Other 
demographic data for the subject population as a whole (both cohorts combined) includes 
the following:  28.5% economically disadvantaged (n = 107), 0.3% limited English 
proficiency (n = 1), 21.3% receiving special education services through an individualized 
education plan (n = 80), and 23.9% receiving Title I services (n = 90).   
Students were in cohorts based on grade assignments, as determined by the school 
district’s cutoff period by birthday or due to grade retention.  Participants came from a 
convenience sample.  Due to the nature of data collection, participants were not assigned 
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to specific conditions and it was unnecessary to obtain consent from students’ parents or 
assent from students whose data was utilized in this study.   
These two cohorts were selected due to their involvement with the Response to 
Intervention program and as a result of grades required to take high-stakes assessments.  
In the state of Pennsylvania, third grade is the first grade in which high-stakes 
assessments are administered.  Unsure of novelty affects of this assessment in third grade, 
the fourth grade cohort was also included in the current study with the intention of 
obtaining a more accurate assessment of performance, as well as for a comparison to 
third grade performance.  Through oral and written permission, the former assistant 
superintendent of the school district and the Institutional Review Board of the 
researcher’s institution granted approval for the use of this data.   
     Measures. 
The assessments used in this study measured two of the five major areas of 
reading (NICHD, 2000), oral reading fluency and reading comprehension.  The Dynamic 
Indicators of Basic Early Literacy Skills Oral Reading Fluency (DORF) measures and 
running records were used to measure oral reading fluency.  For ORF measures, students 
were permitted 1 minute to read as many words correctly as possible from a grade-
appropriate passage (University of Oregon Center for Teaching and Learning, 2009).  
The total number of words read correctly in 1 minute was counted and compared against 
fall, winter, and spring benchmarks at each grade to determine student risk level.  If 
DIBELS scores were unavailable, running records scores were used for the ORF 
measure.  For both ORF measures, words read correctly per minute was categorized into 
DIBELS’ risk levels of low risk, some risk, or at risk (University of Oregon Center for 
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Teaching and Learning, 2009).  Many reports from previous studies confirmed adequate 
reliability and validity for DORF measures (University of Oregon Center for Teaching 
and Learning, 2009).  For running records assessments, although reliability data has not 
been conclusive (Fawson et al., 2006; Ross, 2004); some adequate test-retest reliability, 
face validity, content validity (.90) (Clay, 1993), and acceptable internal consistency 
(Pinell, Lyons, DeFord, Byrk, & Seltzer 2004) have been found.  However, it is often 
difficult to examine the validity of this instrument due to the difficulty of separating 
instructional confounding variables (Ross, 2004).  Due to technical qualities, DORF and 
running records have become the standard protocol for assessing ORF in elementary 
schools.   
In the area of comprehension, two measures of performance were collected for 
each student, the Pennsylvania System of School Assessment and 4Sight assessments.  In 
third and fourth grade, reading, math, and science (fourth grade only) tests are 
administered to each student; however, in this study, only the reading assessment for each 
student was analyzed.  The PSSA reading assessment was administered in the spring of 
each school year to every student (providing students were not English language learners 
living in the United States for less than 1 year or did not receive parental permission to 
opt out) (Pennsylvania Department of Education, 2009).  The PSSA has reliability for 
overall test scores at a high level, .90 (Data Recognition Corporation, 2009).  It is a valid 
measure of reading achievement, and based on same-subject data, correlations on this 
assessment ranged from .60 to .80 (Data Recognition Corporation, 2009).  Student 
performance on the PSSA is given a score and then categorized into one of four levels of 
proficiency status.  Performance level descriptors on the PSSA are defined as follows: 
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The advanced level reflects superior academic performance.  Advanced work 
indicates an in-depth understanding and exemplary display of the skills included 
in the Pennsylvania academic content standards. 
The proficient level reflects satisfactory academic performance. Proficient work 
indicates a solid understanding and adequate display of the skills included in the 
Pennsylvania academic content standards. 
The basic level reflects marginal academic performance. Basic work indicates a 
partial understanding and limited display of the skills included in the 
Pennsylvania academic content standards. This work is approaching satisfactory 
performance, but has not been reached. There is a need for additional instructional 
opportunities and/or increased student academic commitment to achieve the 
proficient level. 
The below basic level reflects inadequate academic performance. Below basic 
work indicates little understanding and minimal display of the skills included in 
the Pennsylvania academic content standards. There is a major need for additional 
instructional opportunities and/or increased student academic commitment to 
achieve the proficient level. (Pennsylvania Department of Education, 2009, pp. 
58-59) 
Data from another comprehension measure was obtained from benchmark 
assessments, the 4Sight assessment.  The 4Sight assessment includes both math and 
reading portions that mimic the format of the PSSA and whose purpose is to predict 
student scores on state assessments.  Performance level categories (advanced, proficient, 
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basic, and below basic) are the same as the PSSA.  These assessments are given to 
prepare students for the yearly PSSA high stakes assessment (Pennsylvania Department 
of Education, 2009).  Pennsylvania 4Sight assessments were correlated to 2008 PSSA 
scores for all grade levels required to take the PSSA and on 34 forms, correlations on 
reading assessments ranged from .81 to .88 (Success for All Foundation, 2008).  
Alternate forms of this assessment can be given five times a year.  Students in the school 
district in this study were administered the reading 4Sight assessment three times during 
each school year, in September, November, and February.   
     Procedures. 
 This quantitative research design was modeled after prior studies, and the 
relationship between oral reading fluency and reading comprehension was analyzed 
through the use of correlations, proportions, and cross-tabulations (Baker et al., 2008; 
Barger, 2003; Buck & Torgesen, 2003; Crawford et al., 2001; Fuchs et al., 2001; Good et 
al., 2001, 2002; Keller & Shapiro, 2005; Kim et al., 2005; McGlinchey & Hixson, 2004; 
Roehrig et al., 2007; Schilling et al., 2007; Shapiro et al., 2006, 2007; Shaw & Shaw, 
2002; Stage & Jacobsen, 2001; Vander Meer et al., 2005; Wiley & Deno, 2005; Wilson, 
2005; Wood, 2006).  The current study was based on previously collected data from a 
school district’s Response to Intervention reading program that utilizes low- and high-
stakes state reading assessments.  Names of students were removed from the data and 
replaced with arbitrary identification numbers to maintain confidentiality.  Demographic 
data, collected based on Pennsylvania Department of Education (PDE) reporting for 
PSSA, included gender, ethnicity, socioeconomic status, migrant status, and educational 
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supports, such as involvement in special education, Title I, and limited English 
proficiency services.   
Administration of measures was as follows.  Oral reading fluency measures, 
DORF, and Running Records grade-specific probes, were administered to participants 
three times a year, in the fall, winter, and spring.  Each school’s reading specialist, as 
well as trained paraprofessionals, administered these assessments following most of the 
standardized protocol set forth by the University of Oregon Center for Teaching and 
Learning (2009).  Students were administered these measures one-on-one outside of their 
classrooms.  However, at each benchmark assessment, students were given one, 1-minute 
reading probe, rather than calculating the average of three probes, as recommended by 
the University of Oregon Center for Teaching and Learning (2009) due to time 
constraints and school personnel availability.  Words read correctly per minute (for both 
DORF and running records) were translated into risk categories (low risk, some risk, or at 
risk) based on fall, winter, and spring benchmarks set forth by DIBELS (University of 
Oregon Center for Teaching and Learning, 2009).  The four district reading specialists 
provided the collected ORF data. 
Students participated in the 4Sight assessments in September, November, and 
February and participated in the PSSA in the spring of each school year.  Classroom 
teachers administered these measures in a group format unless students were identified as 
in need of accommodations through individualized education plans or 504 Service 
Agreements.  Some approved accommodations include small group administration or 
distraction-free testing locations. Students with these approved accommodations were 
administered measures in small groups or individual settings with a trained 
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paraprofessional or other school personnel, based on individual need.  For these 
comprehension assessments, directions were read aloud to students and then students read 
passages silently and answered multiple-choice and open-ended comprehension 
questions.  For scoring, on both measures, the multiple-choice questions were scanned.  
4Sight assessments are scanned at one of the schools in the school district and then 
uploaded to the company’s website for scoring and data, and the PSSA is scanned in 
Minnesota.  Classroom teachers score open-ended questions using a rubric and scoring 
guide.  Student performance scores (raw scores and proficiency levels) were maintained 
and retrieved from online databases: Success for All Foundation for 4Sight assessment 
data (https://members.successforall.org/) and Emetric: Data Interaction for Pennsylvania 
Student Assessment for PSSA test data  (https://solutions1.emetric.net/pssa/). 
For both comprehension measures, responses on the closed-ended multiple-choice 
questions and open-ended free response questions were calculated into total raw scores 
(Data Recognition Corporation, 2009).  Scores on these assessments were then classified 
into four proficiency category levels based on cutoff scores set forth by the Pennsylvania 
Department of Education:  advanced, proficient, basic, and below basic (2009).  In third 
grade, the following score criteria were necessary for each level during the 2009 to 2010 
school year:  1442 and higher (advanced), 1235-1441 (proficient), 1168-1234 (basic), and 
1000-1167 (below basic).  In fourth grade, on the PSSA for the 2009-2010 school year, 
the following score criteria were classified into corresponding proficiency levels:  1469 
and higher (advanced), 1255-1468 (proficient), 1112-1254 (basic), and 700-1111 (below 
basic) (Pennsylvania Department of Education, 2009). 
     Ethical issues. 
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There were few ethical issues because this study used deidentified archival data, 
collected during the 2006 to 2007 through the 2009 to 2010 school years.  Therefore, it 
was not necessary to solicit informed consent from the parents of students whose data 
was utilized.  All identifying student information was removed; therefore, data was 
anonymous.  Due to the use of archival data without identifiers, there was also no need 
for full disclosure of study procedures to participants or parents.  Dependent variables are 
the results of oral reading fluency benchmark assessments (DORF) and reading 
comprehension data (4Sight assessments and PSSA tests results) already collected in this 
specific school district on a quarterly or yearly basis.  In this specific school district, it is 
standard procedure for each student’s ORF and 4Sight benchmark data to be collected 
three times per year, and the state requires that PSSA data be collected for each student 
once per year.  The school district’s former assistant superintendent provided oral and 
written permission for the use of district reading data in the current study.  The 
Institutional Review Board at the Philadelphia College of Osteopathic Medicine granted 
approval for the use of this archival data in October 2010. 
    Statistical analyses. 
Statistical analyses involved constructing 2 X 2 cross-tabulation tables as shown 
in figure 1, along with the calculation of the following indices:  percentage of students at 
risk, improvement index/intervention efficiency, instructional stability, sensitivity, 
specificity, and kappa (representing predictive capacity beyond chance level).  Proportion 
statistics and correlations were also calculated.  
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Progress monitoring Measure 
PSSA Score Category 
 
Not Proficient 
 
Proficient 
DIBELS ORF or 
running records 
ORF 
At risk or not 
proficient 
A B 
Not at risk or 
proficient 
C D 
 
 
Progress monitoring Measure 
PSSA Score Category 
 
Not Proficient 
 
Proficient 
4Sight Assessment 
score category 
At risk or not 
proficient 
A B 
Not at risk or 
proficient 
 
C 
 
D 
 
Figure 1. Indices used in statistical analyses of data. 
Percentage of students at risk = (A+C/(A+B+C+D)) x 100  
Improvement index = (B/(A+B)) x 100 
Instability index = (D/(C+D) x 100 
Sensitivity index = (A/(A+C)) x 100 
Specificity index = (D/(B+D)) x 100 
Kappa = ((po-pe)/(1-e)) x 100 where: 
Po = pA +pD 
Pe = ((pA +pC)(pA+pB)) + ((pB +pD)(pC+pD)) 
pA=A/Total N  pB=B/Total N  pC=c/Total N  pD=D/Total   
 
Operational definitions for the indices used to analyze the data and interpret findings 
were as follows: 
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 Percentage of students at risk.  The percentage of students at risk was 
operationally defined as the percentage of students at risk of not being proficient on the 
Pennsylvania System of School Assessment (PSSA) and 4Sight assessments based on 
oral reading fluency measures (ORF) scores (i.e., Dynamic Indicators of Basic Early 
Literacy Skills (DIBELS) or running records) during that same school year.   
Improvement index.  Improvement index was operationally defined as the 
percentage of students categorized as at risk on ORF measures or as not proficient on 
4Sight assessments who were identified as proficient on the PSSA.  The improvement 
index represents the success rate of students identified as at risk of developing reading 
problems. 
Instability index.  The instability index was operationally defined as students who 
were identified as not at risk on ORF measures or as proficient on 4Sight assessments 
who conversely earned scores in the not proficient range on the PSSA during that same 
school year.   
 Sensitivity.  Sensitivity was operationally defined as the proportion of students 
who were identified as not proficient on the PSSA who also were identified as at risk on 
ORF measures or not proficient on 4Sight assessments during the same school year.   
 Specificity.  Specificity was operationally defined as the proportion of students 
who were identified as proficient on the PSSA who also were identified as not at risk on 
ORF measures or as proficient on 4Sight assessments during that same school year.   
Kappa.  The kappa statistic indicates the percentage of increase over chance level 
represented by the overall percentage of agreement of results produced by ORF measures 
of 4Sight assessments and the PSSA during the same school year. 
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Analyses were conducted with students in the 2009-2010 fourth grade classrooms 
who had complete data sets available from both their third and fourth grade school years 
(ORF measures, 4Sight assessments, and PSSA) and students in the 2009-2010 third 
grade classrooms who had complete data from their third grade year.  Although utilizing 
data sets from only students with complete data eliminated a large number of students 
from the final data analyses, the inclusion criteria ensured a more meaningful comparison 
of progress monitoring measures and PSSA outcomes for the remaining students because 
analyzed test scores were drawn from the same population of students.   
Analyses were completed using separate class cohorts.  Analyses were conducted 
using first through fourth grade ORF benchmark assessments, the third grade and fourth 
grade 4Sight benchmark assessments, and third and fourth grade PSSA results for the 
older cohort and the first through third grade ORF benchmark assessments, the third 
grade 4Sight Benchmark Assessments, and third grade PSSA results for the younger 
cohort.  Data for the older cohort represents first grade testing during the 2006-2007 
school year, second grade testing during the 2007-2008 school year, third grade testing 
during the 2008-2009 school year and fourth grade testing during the 2009-2010 school 
year.  Data for the younger cohort represents first grade testing during the 2007-2008 
school year, second grade testing during the 2008-2009 school year, and third grade 
testing during the 2009-2010 school year.  All results are presented based on cohort (year 
of administration and grade during the year of administration).  The specific assessment 
measures utilized in the analyses for each cohort are shown in Figure 2.  The younger 
cohort was assessed with ORF (primarily DIBELS, but some students were assessed with 
running records), 4Sight assessments, and the PSSA during their third grade school year.  
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The older cohort was assessed with ORF (primarily DIBELS, but some students were 
assessed with Running Records), 4Sight assessments, and the PSSA during their third and 
fourth grade school years.   
The following acronyms were utilized in the tables depicting study results to 
describe data variables: 
ORF: oral reading fluency (DIBELS or running records) 
4Sight: 4Sight assessment 
PSSA: Pennsylvania System of School Assessment  
All oral reading fluency results are designated by the letters ORF followed by the 
time of year when administered  (early fall [September], late fall [November], or winter 
[February]).  Blank spaces in tables indicate that the measure was not yet administered to 
the younger cohort. 
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Younger Cohort Older Cohort 
Third Grade 
2009-2010 
Third Grade 
2008-2009 
Fourth Grade 
2009-2010 
ORF fall, winter, and 
spring; 4Sight September, 
November, and February; 
PSSA, April 
ORF fall, winter, and 
spring; 4Sight September, 
November, and February; 
PSSA, April 
ORF fall, winter, and 
spring; 4Sight September, 
November, and February; 
PSSA, April 
 
Figure 2. 
Assessment measures used in analyses for each cohort by grade and school year.
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Chapter 3 
Results  
Table 1 shows the results of correlational analyses comparing PSSA scores with 
ORF progress monitoring measures and 4Sight assessment results.  The highest 
correlations obtained were between PSSA scores and 4Sight assessment scores.  
However, correlations were stronger between 4Sight assessments and the PSSA for both 
cohorts, but highest for the younger cohort.  For the older cohort, correlations were 
higher for third grade than fourth grade, except in the case of the fourth grade late fall and 
winter 4Sight assessments.  For both cohorts, the highest correlations between progress 
monitoring measures and the PSSA outcome were obtained with the late fall and winter 
4Sight assessment testing.  The 4Sight measures consistently produced higher 
correlations with the PSSA outcome measure than the ORF measures. 
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Table 1 
Correlations Between Scores on the Pennsylvania System of School Assessment (PSSA) and Progress monitoring Measures 
  Third Grade 
 
2009-2010 
 
r (n) 
  Third Grade 
 
2008-2009 
 
r (n) 
  Fourth Grade 
 
2009-2010 
 
r (n) 
 
 
Progress-Monitoring Measure 
 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
Winter Grade 1 
 
.56 (201)  .52 (168)  .46 (168)  
Spring Grade 1 
 
.62 (201)  .60 (119)  .52 (119)  
Fall Grade 2 
 
.58 (201)  .53 (171)  .43 (171)  
Winter Grade 2 
 
.64 (201)  .62 (171)  .48 (171)  
Spring Grade 2 
 
.63 (201)  .55 (171)  .43 (171)  
Fall – Early Fall Grade 3 
 
.56 (201) .69 (203) .57 (171) .68 (171) .50 (171) .60 (171) 
Winter – Late Fall Grade 3 
 
.67 (203) .75 (203) .58 (171) .68 (171) .44 (171) .63 (171) 
Spring – Winter Grade 3 
 
.61 (203) .77 (203) .58 (171) .75 (171) .49 (171) .65 (171) 
Fall – Early Fall Grade 4 
 
  .57 (171) .69 (171) .49 (171) .62(171) 
Winter – Late Fall Grade 4 
 
  .56 (171) .63 (171) .48 (171) .65 (171) 
Spring – Winter Grade 4 
 
  .59 (171) .64 (171) .48 (171) .67 (171) 
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Table 2 displays the percentages of students passing the PSSA by third and fourth 
grade cohorts.  Passing rates are shown for various groups within grades, including 
economically disadvantaged (ED) and not economically disadvantaged (not ED), students 
who received Title I services (Title I) and students who did not receive Title I services 
(no Title I), and students with IEP services (IEP) and students without IEP services (no 
IEP). 
Overall, the percentage of students who were proficient on the PSSA was 
relatively high for both cohorts (81% for the younger cohort in grade 3; 86% in grade 3 
and 83% in grade 4 for the older cohort).  In both cohorts, the passing rate was 
consistently higher for females than males (except for the younger cohort by 1%), for not 
ED than for ED students, for students without Title I services than for students with Title 
I services, and for students without an IEP than for students with an IEP, with specific 
trends as follows: 
Gender differences favored male students in the younger cohort by a 1% 
difference (84% vs. 83%), but female students were favored in the older cohort, with a 
stable 7% difference (77% vs. 70% in grade 3 and 74% vs. 67% in grade 4).  
Although the students who were not ED consistently had a higher passing rate than the 
students who were ED, the difference between the two groups was much smaller for the 
older cohort at both grades (87% vs. 83% in grade 3; 84% vs. 78% in grade 4) than for 
the younger cohort (85% vs. 71%).  Differences between students who did not receive 
Title I services and students who received Title I services remained stable for both 
cohorts, with passing rates for No Title I students being 26 to 30 percentage points higher 
than for students who received Title I services. 
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Table 2  
Percentage of Students Passing the PSSA in Grades 3 and 4  
 Younger Cohort Older Cohort 
 
 Third Grade PSSA 
 
2010 
 
(n = 205) 
 
Third Grade PSSA 
 
2009 
 
(n = 171) 
 
Fourth Grade PSSA 
 
2010 
 
(n = 171) 
 
All students 
 
81% 
 
86% 
 
83% 
 
Male  
 
84% 
 
70% 
 
67% 
 
Female 
 
83% 
 
77% 
 
74% 
 
ED 
 
71% 
 
83% 
 
78% 
 
Not ED  
 
86% 
 
87% 
 
84% 
 
Title I 
 
60% 
 
67% 
 
60% 
 
No Title I 
 
87% 
 
93% 
 
91% 
 
IEP  
 
55% 
 
73% 
 
80% 
 
No IEP  
 
 
88% 
 
90% 
 
83% 
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 Although the passing percentages for students without IEPs were always better 
than the passing rate for students with IEPs, the differences between the groups for each 
cohort and at each grade were very different.  The largest difference was found for the 
younger cohort, with a 33% higher passing rate for students without IEPs than for 
students with IEPs.  For the older cohort, students without IEPs had a 17% passing rate 
advantage over IEP students, but a 7-point decrease in passing rate from third to fourth 
grade for the no IEP group was countered by a 7- point increase in passing rate from third 
to fourth grade for the IEP students to narrow the gap to only a 3% difference between 
No IEP and IEP students in fourth grade.  
Tables 3 through 7 display the percentages of students at risk of being not 
proficient on the Pennsylvania System of School Assessment (PSSA) by grade, 
socioeconomic status, Title I services, and IEP services for each cohort.   
Table 3 displays the percentages of students at risk of being not proficient on the 
Pennsylvania State System of Assessment (PSSA) in the third and fourth grade cohorts 
based on ORF score categories or 4Sight assessment score levels during that same school 
year.  For example, by examining Table 3 it is possible to view the percentage of students 
in the older cohort thought to be at risk of being not proficient on the PSSA, based on 
third or fourth grade ORF score categories or 4Sight assessment score levels during that 
same school year.  As noted previously in Chapter 2, only students without missing data 
(complete third and fourth grade ORF data, third and fourth grade 4Sight assessment 
data, and PSSA data) were utilized in this and all successive analyses.   
The proportion of students identified as at risk of earning a not proficient category 
rating on the PSSA reading assessment based on ORF progress monitoring results and 
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Table 3 
Percentage of Students in the Younger and Older Cohorts At Risk of Not Being Proficient 
on the PSSA 
 
 
 
 Younger Cohort  
 
(n = 205) 
  Older Cohort 
 
(n = 171) 
 
 
Progress-Monitoring Measure 
 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
Winter grade 1 21%  22%  
 
Spring grade 1 
 
24% 
  
15% 
 
 
Fall grade 2 
 
30% 
  
26% 
 
 
Winter grade 2 
 
20% 
  
17% 
 
 
Spring grade 2 
 
24% 
  
19% 
 
 
Fall:  early fall grade 3 
 
38% 
 
53% 
 
22% 
 
46% 
 
Winter:  late fall grade 3 
 
39% 
 
33% 
 
33% 
 
39% 
 
Spring:  winter grade 3 
 
62% 
 
30% 
 
46% 
 
34% 
 
Fall:  early fall grade 4 
   
41% 
 
41% 
 
Winter:  late fall grade 4 
   
36% 
 
30% 
 
Spring:  winter grade 4 
 
   
32% 
 
26% 
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4Sight assessment scores varied by cohort.   When examining each cohort as a whole, 
across all ORF measures and the early fall third grade 4Sight assessments, more students 
from the third grade cohort were identified as at risk as compared to students in the fourth 
grade cohort.  For the younger cohort, as 4Sight assessments were given in closer 
proximity to the administration of the PSSA, fewer students were identified as At-Risk 
(i.e. fewer students were identified as at risk of earning a not proficient score from the 
early fall 4Sight assessment to the late fall 4Sight assessment, to the winter 4Sight 
assessment).  The same trend was observed for the fourth grade cohort on fourth grade 
ORF measures and third and fourth grade 4Sight assessments.  However, the opposite 
was true for ORF measures in third grade; more students were identified as at risk on the 
ORF measure as the school year progressed.  For both cohorts, early winter 4Sight 
assessment at risk percentages were much closer to actual PSSA not proficient scores 
percentages than winter or spring ORF at risk percentages.  
Table 4 shows the percentages of students identified as at risk with progress 
monitoring measures by gender and by cohort.  For all progress monitoring measures, 
results at every grade level for both cohorts consistently showed higher percentages of 
male students being identified as at risk than female students.  ORF measures 
administered in grades 1 and 2 produced varying results for the younger cohort, with at 
risk identification rates ranging from 20% to 33% for male students and from 18% to 
26% for female students.  At risk percentages peaked for both groups in the fall of second 
grade. 
Comparing ORF and 4Sight at risk percentages in grade 3 for the younger cohort, 
ORF at risk percentages continually increased across the three administrations for male 
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Table 4  
Percentage of Male and Female Students Identified as At Risk of Not Being Proficient on the PSSA 
 Younger Cohort 
 
Older Cohort 
 Males 
 
  Females   Males   Females  
 
Progress-Monitoring Measure 
 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
Winter grade 1 25%  18%  27%  16%  
Spring grade 1 26%  23%  24%  7%  
Fall grade 2 33%  26%  33%  20%  
Winter grade 2 20%  20%  21%  13%  
Spring grade 2 29%  20%  23%  16%  
Fall:  early fall grade 3 43% 54% 32% 52% 27% 46% 17% 45% 
Winter:  late fall grade 3 43% 34% 36% 31% 38% 45% 28% 33% 
Spring:  winter grade 3 59% 32% 65% 28% 52% 38% 40% 31% 
Fall:  early fall grade 4     46% 46% 36% 37% 
Winter:  late fall grade 4     39% 37% 33% 23% 
Spring:  winter grade 4     37% 33% 28% 18% 
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and female students, whereas 4Sight not administrations for male and female students, 
whereas 4Sight not proficient percentages continually decreased across the three 
administrations.  In the fall, ORF at risk percentages for male and female students (43% 
and 32%) were lower than 4Sight not proficient percentages for male and female students 
(54% and 52%), but by the last administration of each in third grade, ORF at risk 
percentages for both male and female students (59% and 65%) were higher than 4Sight at 
risk percentages for both male and female students (32% and 28%), with the 4Sight 
percentages being much closer to the actual percentages of male and female students 
identified as not proficient on the PSSA test administered in the spring of third grade 
(21% and 16%).  
Comparison of ORF and 4Sight at risk percentages in grade 3 for the older cohort 
yielded results that were similar to those found for the younger cohort.  ORF at risk 
percentages continually increased across the three administrations for both male and 
female students, whereas 4Sight percentages continually decreased across the three 
administrations.  In the fall, ORF at risk percentages for male and female students (27% 
and 17%) were lower than 4Sight assessment not proficient percentages for male and 
female students (46% and 45%), but by the last administration of each, ORF at risk 
percentages for male and female students (52% and 40%) were higher than the 4Sight not 
proficient percentages for male and female students (38% and 31%).  4Sight percentages 
were closer to the actual percentages of male and female students identified as not 
proficient on the PSSA test administered in the spring of third grade (17% and 11%). 
Comparison of ORF and 4Sight at risk percentages in grade 4 for the older cohort 
yielded results different from results found for both cohorts in grade 3.  ORF at risk 
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percentages as well as 4Sight not proficient percentages continually decreased across the 
three administrations for both male and female students.  In the fall, ORF at risk 
percentages for male and female students (46% and 36%) were similar to the 4Sight not 
proficient percentages for male and female students (46% and 37%); by the last 
administration of each assessment, ORF at risk percentages decreased for male and 
female students (37% and 28%), but were slightly higher than the 4Sight not proficient 
percentages male and female students (33% and 18%), with 4Sight percentages only 
slightly closer to the actual percentages than ORF at risk percentages for male and female 
students identified as not proficient on the PSSA test administered in the spring of fourth 
grade (20% and 15%). 
Table 5 displays the percentages of students at risk of being not proficient on the 
Pennsylvania System of School Assessment (PSSA) in grades 3 and 4 based on oral 
reading fluency (ORF) score categories or 4Sight assessment score levels for not 
economically disadvantaged (not ED) and economically disadvantaged (ED) students.   
For all progress monitoring measures, results at every grade level for both cohorts 
consistently showed higher percentages of students in the ED groups identified as at risk 
than for the not ED group.  ORF measures administered in grades 1 and 2 produced 
varying results for the younger cohort, with at risk identification rates ranging from 31% 
to 45% for students classified as ED and from 15% to 24% for students classified as not 
ED; at risk percentages for both groups peaked in the fall of second grade. 
Comparing ORF and 4Sight at risk percentages in grade 3 for the younger cohort, 
ORF at risk percentages continually increased across the three administrations for both 
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Table 5 
Percentage of Not ED and ED Students Identified as At Risk of Not Being Proficient on the PSSA  
 Younger Cohort 
  
Older Cohort 
  Not ED 
 
  ED   Not ED   ED  
 
Progress-Monitoring Measure 
 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
Winter grade 1 
 
18%  31%  22%  22%  
Spring grade 1 
 
21%  34%  20%  27%  
Fall grade 2 
 
24%  45%  23%  11%  
Winter grade 2 
 
15%  31%  14%  24%  
Spring grade 2 
 
20%  40%  16%  28%  
Fall:  early fall grade 3 
 
30% 48% 54% 64% 19% 44% 30% 50% 
Winter:  late fall grade 3 
 
31% 29% 59% 41% 30% 35% 41% 50% 
Spring:  winter grade 3 
 
57% 23% 74% 46% 44% 30% 52% 46% 
Fall:  early fall grade 4 
 
    39% 42% 46% 41% 
Winter:  late fall grade 4 
 
    31% 27% 50% 37% 
Spring:  winter grade 4 
 
    29% 23% 41% 33% 
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the ED and not ED groups, whereas 4Sight not proficient percentages continually 
decreased across the three administrations.  In the fall, ORF at risk percentages for the 
ED and not ED groups (54% and 30%) were lower than 4Sight not proficient percentages 
for the ED and not ED groups (65% and 48%).  However, by the last administration of 
each assessment, ORF at risk percentages for both ED and not ED groups (74% and 57%) 
were much higher than the 4Sight not proficient percentages for both ED and not ED 
groups (46% and 23%), with 4Sight percentages much closer to the actual percentages for 
both ED and not ED groups identified as not proficient on the PSSA test administered in 
the spring of third grade (29% and 14%).  
 Comparison of ORF and 4Sight at risk percentages in grade 3 for the older cohort 
yielded results similar to results for the younger cohort.  ORF at risk percentages 
continually increased across the three administrations for both ED and not ED groups, 
whereas 4Sight percentages continually decreased across the three administrations.  In the 
fall, ORF at risk percentages for the ED and not ED groups (30% and 19%) were lower 
than 4Sight not proficient percentages for the ED and not ED groups (50% and 44%).  
However, by the last administration of each assessment, ORF at risk percentages for both 
ED and not ED groups (52% and 44%) were higher than 4Sight not proficient 
percentages for both ED and not ED groups (46% and 30%), with 4Sight percentages 
closer to the actual percentages for ED and not ED students identified as not proficient on 
the PSSA test administered in the spring of third grade (17% and 13%). 
Comparison of ORF and 4Sight at risk percentages in grade 4 for the older cohort yielded 
results different from results found for both cohorts in grade 3.  ORF at risk percentages 
as well as 4Sight not proficient percentages continually decreased across the three 
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administrations for both ED and not ED groups (with the exception of the winter ORF 
administration, which showed a slight increase over the fall administration for the ED 
group).  In the fall, ORF at risk percentages for the ED and not ED groups (46% and 
39%) were similar to the 4Sight not proficient percentages for ED and not ED groups 
(41% and 42%); by the last administration of each assessment, ORF at risk percentages 
decreased for both ED and not ED groups (41% and 29%), but were higher than the 
4Sight not proficient percentages for both ED and not ED groups (33% and 23%), with 
the 4Sight percentages closer to the actual percentages of both ED and not ED students 
identified as not proficient on the PSSA test administered in the spring of fourth grade 
(22% and 16%). 
Table 6 displays the percentages of students at risk of being not proficient on the 
Pennsylvania System of School Assessment (PSSA) based on oral reading fluency (ORF) 
score categories or 4Sight assessment score levels for students who did not receive Title I 
(no Title I) services and students who received Title I services (Title I).  Table 6 allows 
direct comparison of the same measures between no Title I and Title I students.   
For all measures, results at each grade level for both cohorts consistently showed 
significantly higher percentages of students in the Title I groups identified as at risk than 
for the no Title I groups.  Beyond first grade, the younger cohort had consistently higher 
percentages of both Title I and no Title I students at risk of being not proficient than the 
older cohort.  Within and across cohorts, ORF measures and 4Sight assessments 
produced similar results for the younger and older cohorts for both Title I and no Title I 
students.  ORF measures and 4Sight assessments administered in grades 1 and 2 
produced similar results for the younger and older cohorts, with at risk identification rates
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Table 6 
Percentage of No Title and Title I students At-Risk of Not Being Proficient on the PSSA 
 
 Younger Cohort  
 
Older Cohort 
  No Title I 
 
  Title I   No Title I   Title I  
 
Progress-Monitoring Measure 
 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
Winter grade 1 
 
16%  43%  13%  44%  
Spring grade 1 
 
17%  55%  15%  40%  
Fall grade 2 
 
21%  67%  17%  48%  
Winter grade 2 
 
13%  45%  11%  33%  
Spring grade 2 
 
16%  62%  10%  42%  
Fall:  early fall grade 3 
 
28% 42% 71% 93% 11% 32% 48% 79% 
Winter:  late fall grade 3 
 
30% 23% 79% 69% 20% 28% 63% 67% 
Spring:  winter grade 3 
 
56% 25% 86% 48% 31% 25% 83% 56% 
Fall:  early fall grade 4 
 
    28% 28% 73% 75% 
Winter:  late fall grade 4 
 
    23% 18% 69% 58% 
Spring:  winter grade 4 
 
    19% 14% 65% 56% 
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under 21% for students classified as no Title I and at risk identification rates between 
33% and 67% for students classified as Title I students.  At risk percentages for both 
cohorts for Title I and no Title students peaked at the fall administration of ORF 
measures in second grade. 
Comparing ORF and 4Sight at risk percentages in grade 3 for the younger and 
older cohorts yielded similar results.  ORF at risk percentages continually increased 
across the three administrations for both Title I and no Title I groups, whereas 4Sight not 
proficient percentages continually decreased across the three administrations.  In the fall, 
ORF at risk percentages for the Title I and no Title I groups (71% and 28%) were lower 
than 4Sight not proficient percentages for the Title I and no Title I groups (93% and 
42%), but by the last administration of each, ORF at risk percentages for both Title I and 
no Title I (86% and 56%) were much higher than the 4Sight not proficient percentages 
for Title I and no Title I groups (48% and 25%), with 4Sight percentages much closer to 
the actual percentages for Title I and no Title I students identified as not proficient on the 
PSSA test administered in the spring of third grade (40% and 13%). 
Comparison of ORF and 4Sight at risk percentages in grade 3 for the older cohort 
yielded results that were similar to those found for the younger cohort.  ORF at risk 
percentages continually increased across the three administrations for both Title I and no 
Title I groups, whereas 4Sight not proficient percentages continually decreased across the 
three administrations.  In the fall, ORF at risk percentages for the Title I and no Title I 
groups (48% and 11%) were lower than 4Sight not proficient percentages for the Title I 
and no Title groups (79% and 32%), but by the last administration of each, ORF at risk 
percentages for both Title I and no Title I (83% and 31%) were higher than the 4Sight not 
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proficient percentages for both Title I and no Title I groups (56% and 25%).  4Sight not 
proficient percentages were closer to the actual percentages for both Title I and no Title I 
students identified as not proficient on the PSSA test administered in the spring of third 
grade (33% and 8%). 
 Comparison of ORF and 4Sight at risk percentages in grade 4 for the older cohort 
yielded results different from those found for both cohorts in grade 3.  Both ORF and 
4Sight at risk percentages continually decreased across the three administrations for both 
Title I and no Title I groups.  In the fall, ORF at risk percentages for the Title I and no 
Title I groups (73% and 28%) were similar to the 4Sight not proficient percentages for 
the Title I and no Title groups (75% and 28%); by the last administration of each, ORF at 
risk percentages had decreased for both Title I and No Title (65% and 19%) and were 
slightly higher than the 4Sight not proficient percentages for both Title I and no Title I 
groups (56% and 14%), with 4Sight percentages closer to the actual percentages for both 
Title I and o Title I students identified as not proficient on the PSSA test administered in 
the spring of fourth grade (40% and 8%). 
Table 7 displays the percentages of students at risk of being not proficient on the 
Pennsylvania System of School Assessment (PSSA) based on oral reading fluency (ORF) 
score categories or 4Sight assessment score levels for students not having individualized 
education plans (no IEP) and students having an IEP.  Table 7 allows direct comparison 
of results from the same measures between no IEP and IEP students and shows the 
percentages of students identified as at risk based on progress monitoring measures 
grouped by IEP status by cohort.  For all progress monitoring measures, results at every 
grade level for both cohorts consistently showed higher percentages of students in the 
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IEP groups identified as at risk than for the no IEP groups.  ORF measures administered 
in grades 1 and 2 produced varying results for the younger and older cohorts with at risk 
identification rates ranging from 43% to 58% for students classified as IEP and from 8% 
to 25% for students classified as no IEP.  At risk percentages for the younger cohort 
peaked in the fall of second grade.  For the older cohort, at risk percentages for the IEP 
group peaked in the fall of second grade and at risk percentages for the No IEP group 
peaked in the spring of first grade.  
Comparing ORF and 4Sight at-risk percentages in grade 3 for the younger cohort, 
ORF at risk percentages continually increased across the three administrations for both 
IEP and no IEP groups, whereas 4Sight not proficient percentages continually decreased 
across the three administrations.  In the fall, ORF at risk percentages for the IEP and no 
IEP groups (55% and 33%) were lower than 4Sight not proficient percentages for the IEP 
and no IEP groups (75% and 47%), but by the last administration of each, ORF at risk 
percentages for both IEP and no IEP (65% and 61%) were much higher than the 4Sight 
not proficient percentages for both IEP and no IEP groups (55% and 24%), with 4Sight 
not proficient percentages much closer to the actual percentages for both IEP and no IEP 
students identified as not proficient on the PSSA test administered in the spring of third 
grade (45% and 12%). 
Comparison of ORF and 4Sight at risk percentages in grade 3 for the older cohort 
yielded results similar to results for the younger cohort.  ORF at risk percentages 
continually increased across the three administrations for both IEP and no IEP groups, 
whereas 4Sight percentages continually decreased across the three administrations.  In the  
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Table 7 
Percentage of No IEP and IEP Students At-Risk of Being Not Proficient on the PSSA 
 Younger Cohort  Older Cohort 
 
  No IEP 
 
  IEP   No IEP   IEP  
 
Progress-Monitoring Measure 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
 
ORF 
 
4Sight 
Winter grade 1 16%  46%  
 
15%  
 
47%  
Spring grade 1 
 
20%  47%  12%  58%  
Fall grade 2 
 
25%  55%  18%  55%  
Winter grade 2 
 
13%  47%  8%  45%  
Spring grade 2 
 
19%  54%  12%  43%  
Fall:  early fall grade 3 
 
33% 47% 55% 75% 15% 41% 48% 60% 
Winter:  late fall grade 3 
 
36% 29% 55% 53% 24% 34% 55% 58% 
Spring:  winter grade 3 
 
61% 24% 65% 55% 42% 32% 60% 43% 
Fall:  early fall grade 4 
 
    37% 38% 55% 53% 
Winter:  late fall grade 4 
 
    30% 24% 58% 50% 
Spring:  winter grade 4 
 
    24% 21% 60% 43% 
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fall, ORF at risk percentages for the IEP and no IEP groups (48% and 15%) were lower 
than 4Sight not proficient percentages for the IEP and no IEP groups (60% and 41%), but 
by the last administration of each assessment, ORF at risk percentages for both IEP and 
no IEP (60% and 42%) were higher than the 4Sight not proficient percentages for both 
IEP and no IEP groups (43% and 32%), with the 4Sight percentages being closer to the 
actual percentages for both IEP and no IEP students identified as not proficient on the 
PSSA test administered in the spring of third grade (27% and 10%). 
Comparison of ORF and 4Sight at risk percentages in grade 4 for the older cohort 
yielded results different from those found for both cohorts in grade 3.  ORF at risk 
percentages decreased across the three administrations from 37% to 24% for the no IEP 
group, but increased across the three administrations from 55% to 60% for the IEP group.  
Results of 4Sight testing were similar for both no IEP and IEP groups, with percentages 
decreasing across the three administrations from 38% to 21% for the no IEP group and 
from 53% to 43% for the IEP group.  In the fall, ORF at risk percentages for both groups 
were nearly identical to the 4Sight not proficient percentages for both groups (37% and 
38% for the no IEP group and 55% and 53% for the IEP group).  However, by the last 
administration of each measure, ORF at risk percentages decreased in a manner similar to 
4Sight not proficient percentages for the no IEP group (24% ORF at risk compared to 
21% 4Sight at risk), with both being relatively close to the actual percentages of students 
identified as not proficient on the PSSA test administered in the spring of fourth grade 
(17%).  In contrast, the ORF percentages for the IEP group increased to a level much 
higher than the one to which the 4Sight percentages had dropped (60% ORF at risk 
compared to 43% 4Sight not proficient), with the 4Sight not proficient percentages closer 
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to the actual percentages for the IEP students identified as not proficient on the PSSA test 
administered in the spring of fourth grade (20%).  
To analyze the relationship between ORF score categories or 4Sight assessment 
score levels specific to PSSA score levels in grades 3 and 4, cross-tabulation tables were 
constructed for each cohort based on the total cohort and by grouping variables of gender, 
economic disadvantage, Title I services, and IEP services within each cohort.  The data 
from these cross-tabulation tables were used to calculate values for the indices defined in 
Chapter 2, which include improvement/intervention efficiency, instability, sensitivity, 
specificity, and kappa.  Results of analyses by each grouping variable are reported in 
Tables 8 through 32 by grade and by cohort.   
To analyze the relationship between PSSA score levels in grades 3 and 4 and 
ORF/4Sight assessment score levels for the younger and older cohorts, cross-tabulation 
tables were constructed.  The data from these cross-tabulation tables were utilized to 
calculate the improvement index, Instability index, sensitivity, specificity, and kappa 
values.  Results of these analyses are reported in Tables 8 through 12 for both cohorts. 
Table 8 shows the improvement index percentages calculated from both cohorts 
in the current study and enables the viewing of trends in performance across grades 3 and 
4 within the older student cohort and differences in performance in grade 3 between the 
older and younger cohorts.  Improvement index percentages indicate the percentages of 
students identified as at risk of earning scores in the not proficient range on the PSSA, 
based on ORF score categories or 4Sight assessment score levels, who performed at a 
proficient level on the PSSA.  
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Table 8 
 
Improvement Index Percentages for All Students in the Younger and Older Cohorts 
 
 Younger Cohort 
 
Older Cohort 
  Third Grade 
 
 PSSA 
 
2010 
 
  Third Grade 
 
PSSA 
 
2009 
  Fourth Grade  
 
PSSA 
 
2010 
 
 
Progress-Monitoring Measure 
 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
Winter grade 1 48% 
 
 57%  62%  
Spring grade 1 48% 
 
 62%  73%  
Fall grade 2 54% 
 
 60%  69%  
Winter grade 2 39% 
 
 52%  69%  
Spring grade 2 51%  
 
61%  73%  
Fall:  early fall grade 3 64% 66% 
 
55% 72% 66% 65% 
Winter:  late fall grade 3 60% 55% 
 
63% 67% 66% 61% 
Spring:  winter grade 3 72% 48% 72% 61% 68% 58% 
 
Fall:  early fall grade 4     70% 62% 
 
Winter:  late fall grade 4     66% 55% 
 
Spring:  winter grade 4     67% 41% 
 
 
 
RELATIONSHIP OF ORAL READING FLUENCY AND COMPREHENSION   88 
#
When ORF measures were used as indicators of at risk status, improvement index values 
were highest for the older cohort when ORF scores were compared with fourth grade 
PSSA results and lowest for the younger cohort when ORF scores were compared to third  
grade PSSA scores.  Improvement index values fluctuated much more when comparisons 
were made with grade 1 and grade 2 ORF measures than when comparisons were made 
with grade 3 and 4 ORF measures.  Across ORF testing in grade 3 for both cohorts and 
grade 4 for the older cohort, improvement index percentages generally increased from 
fall to spring, indicating that as PSSA testing approached, greater numbers of students 
thought to be at risk actually passed the PSSA.  Progress monitoring in early fall with the 
4Sight measure produced improvement index percentages of 66% and 72%, respectively, 
with the third grade PSSA results for the younger and older cohorts, and 65% for the 
fourth grade PSSA results for the older cohort.  These values are comparable to the best 
Improvement Index values obtained between ORF measures and PSSA results at various 
points in time. 
Table 9 displays instability percentages calculated for both cohorts.  These 
percentages represent the percentages of students identified as not at risk on ORF score 
categories or proficient on 4Sight assessment score levels who earned not proficient 
scores on the PSSA.  When ORF measures were used as indicators of at risk status, 
instability index values ranged from 3% to 15%, with the lowest values occurring with 
the third grade ORF measures and the third grade PSSA results for both cohorts, followed 
by the fourth grade ORF measures and the fourth grade PSSA results.  Instability Index 
values ranged from 5% to 9% when first and second grade ORF measures were compared 
to third grade PSSA results for both cohorts.  The highest Instability Index values 
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occurred when first and second grade ORF measures were compared to fourth grade 
PSSA results, with values ranging from 12% to 15%.  Additionally, progress monitoring  
with ORF in first and second grade was much less stable than desired, with all Instability 
values ranging from 5% to 15%.   
When 4Sight measures were used as the indicator of at risk status, instability 
index values were consistently low, ranging from 1% to 6%, and were always lower than 
the values obtained with ORF measures at similar times of the school year for both 
cohorts in third grade as well as for the older cohort in fourth grade. These results 
indicate that early progress monitoring with ORF measures in third and fourth grades 
produced less stable positive predictions of PSSA outcomes than was the case with the 
4Sight measures administered in third and fourth grades.   
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Table 9 
Instability Index Percentages for the Younger and Older Cohorts 
 
 Younger Cohort 
 
Older Cohort 
  
 
Third Grade  
 
PSSA  
 
2010 
  Third Grade  
 
PSSA 
 
2009 
  Fourth Grade  
 
PSSA  
 
2010 
 
 
 
Progress-Monitoring Measure 
 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
Winter grade 1 
 
9%  6%  12%  
Spring grade 1 
 
7%  5%  14%  
Fall grade 2 
 
6%  5%  13%  
Winter grade 2 
 
7%  7%  15%  
Spring grade 2 
 
8%  8%  15%  
Fall:  early fall grade 3 
 
8% 1% 5% 2% 13% 3% 
Winter:  late fall grade 3 
 
5% 6% 3% 2% 10% 4% 
Spring:  winter grade 3 
 
3% 4% 2% 1%     5% 4% 
Fall:  early fall grade 4 
 
        9% 3% 
Winter:  late fall grade 4 
 
        8% 6% 
Spring:  winter grade 4 
 
    10% 3% 
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  Table 10 displays screening sensitivity percentages from each cohort.  These 
percentages indicate the percentages of students categorized as at risk on ORF score 
categories or not proficient on 4Sight assessment score levels who also displayed not 
proficient skills on the PSSA.  It is important to note that high sensitivity percentages 
reflect a lack of effectiveness of any instructional efforts that may have occurred between 
the time of administration of the progress monitoring measure and administration of that 
year’s PSSA. 
When proficiency on the PSSA was being predicted by ORF progress monitoring 
measures, sensitivity index values fluctuated widely by grade as well as by cohort.  
Sensitivity values were highest for the third grade PSSA predicted by the third grade 
ORF measures for both cohorts with values ranging from 71% to 95%.  Predictions of 
lack of proficiency on the fourth grade PSSA by the fourth grade ORF measures were 
lower (70%, 70%, and 60%, respectively for fall, winter, and spring testing).  ORF  
measures in first and second grade yielded better sensitivity values when predicting third 
grade PSSA results than when predicting fourth grade PSSA results. 
When lack of proficiency on the PSSA was being predicted by 4Sight results, 
Sensitivity values were more consistent across grades and cohorts, with values ranging 
from 77% to 97%.  In 9 of 12 comparisons, sensitivity values based on predictions from 
4Sight results were higher than sensitivity values, based on predictions from ORF results. 
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Table 10 
Screening Sensitivity for the Younger and Older Cohorts 
 
 Younger Cohort 
 
Older Cohort 
  
 
Third Grade  
 
PSSA 
 
2010 
 
  Third Grade  
 
PSSA 
 
2009 
  Fourth Grade  
 
PSSA 
 
  2010 
 
 
Progress-Monitoring Measure 
 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
Winter grade 1 
 
62%  67%  47%  
Spring grade 1 
 
70%  67%  35%  
Fall grade 2 
 
76%  75%  47%  
Winter grade 2 
 
68%  58%  30%  
Spring grade 2 
 
68%  54%  30%  
Fall:  early fall grade 3 
 
74% 97% 71% 92% 43% 90% 
Winter:  late fall grade 3 
 
84% 79% 88% 92% 63% 87% 
Spring:  winter grade 3 
 
95% 84% 92% 96% 83% 83% 
Fall:  early fall grade 4 
 
    70% 90% 
Winter:  late fall grade 4 
 
     70% 77% 
Spring:  winter grade 4 
 
    60% 87% 
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Table 11 displays screening specificity percentages calculated from each cohort.  
These percentages indicate the percent of students identified as proficient on the 
Pennsylvania System of School Assessment (PSSA) who were identified as not at risk on 
ORF score categories or proficient on 4Sight assessment score levels.  The specificity 
index reflects the level of agreement about positive outcomes on the progress monitoring 
and PSSA measures.  
When proficient status on the PSSA was predicted by ORF progress monitoring 
measures, specificity index values were relatively consistent for first and second grades 
for both cohorts with values mostly in the 83% to 90% range. Across ORF testing in 
grade 3 for both cohorts, specificity index values were much lower, ranging from 46% to 
a high of only 86%.  Additionally, percentages showed a consistent pattern of decrease 
from fall to spring, indicating that as PSSA testing approached, fewer students thought to 
be not at risk based on ORF progress monitoring actually passed the PSSA.  This trend 
was reversed for the older cohort in their fourth grade year, as specificity values 
increased modestly from fall to spring.  Although the pattern of increase indicated 
improvement in ORF progress monitoring consistency with PSSA proficient results, the  
values were relatively low (65%, 71%, and 74% ,respectively, for the fall, winter, and 
spring progress monitoring).   
When 4Sight assessments were used as the indicator of at risk status, specificity 
index values typically were higher than those obtained with ORF comparisons and 
showed a consistent pattern of increase from fall to early winter for both cohorts in third 
grade.  For the older cohort in fourth grade, specificity values decreased somewhat from 
fall to early winter when comparing third grade progress monitoring results to fourth  
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Table 11 
Screening Specificity for the Younger and Older Cohorts 
 Younger Cohort 
 
Older Cohort 
  Third Grade  
 
PSSA 
 
2010 
  
  Third Grade  
 
PSSA 
 
  2009 
  
  Fourth Grade  
 
PSSA 
 
2010 
 
 
 
Progress-Monitoring Measure 
 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
Winter grade 1 
 
87%  85%  83%  
Spring grade 1 
 
86%  85%  81%  
Fall grade 2 
 
80%  82%  78%  
Winter grade 2 
 
90%  90%  86%  
Spring grade 2 
 
84%  86%  83%  
Fall:  early fall grade 3 
 
71% 57% 86% 62% 82% 90% 
Winter:  late fall grade 3 
 
71% 78% 76% 69% 74% 87% 
Spring:  winter grade 3 
 
46% 82% 61% 76% 62% 83% 
Fall:  early fall grade 4 
 
    65% 90% 
Winter:  late fall grade 4 
 
    71% 77% 
Spring:  winter grade 4 
 
    74% 87% 
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grade PSSA results, but values remained higher than those obtained with ORF measures.  
Overall, 4Sight progress monitoring results were more consistent with PSSA results for a 
greater number of students than was the case for ORF progress monitoring results.  
Although 4Sight measures produced lower specificity values than ORF measures in the 
fall of third grade for both cohorts (71% versus 57% and 86% versus 62%, respectively), 
this trend was reversed by late winter/early spring, at which time 4Sight results produced 
higher specificity values (46% versus 82% and 61% versus 76%).  
Table 12 displays kappa values as percentages of agreement above chance 
between oral reading fluency (ORF) score categories and 4Sight assessment score levels 
as well as PSSA score levels.  The higher the kappa value, the more effective the progress 
monitoring measure in terms of matching students’ progress monitoring results, whether 
identified as at risk or not at risk, with state competency test results, whether identified as 
proficient or not proficient. When PSSA results were compared to ORF progress 
monitoring measures, the greatest improvement over chance assignment was 
demonstrated with first and second grade assessments compared to third grade PSSA 
results for both cohorts.  As both cohorts progressed to third grade, ORF measures  
percentages of agreement beyond chance with PSSA third grade results were lower than 
the values obtained with first and second grade ORF progress monitoring, with only one 
exception (Fall third grade ORF for the older cohort), with kappa percentages 
consistently decreasing across the school year.  By the spring of third grade, percentage 
of improvement over chance agreement between ORF and third grade PSSA was only 
21% for the younger cohort and 27% for the older cohort, indicating a relatively low 
degree of accuracy.  For the older cohort, third grade ORF and fourth grade ORF results  
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Table 12 
Kappa Percentages for the Younger and Older Cohorts 
 Younger Cohort 
 
Older Cohort 
  Third Grade  
 
PSSA 
 
 2010 
 
  Third Grade  
 
PSSA 
 
2009 
  
  Fourth Grade  
 
PSSA 
 
2010 
 
 
 
Progress-Monitoring Measure 
 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
Winter grade 1 
 
46%  42%  27%  
Spring grade 1 
 
49% 
 
 39%  14%  
Fall grade 2 
 
44%  41%  21%  
Winter grade 2 
 
56%  44%  16%  
Spring grade 2 
 
45%  35%  12%  
Fall:  early fall grade 3 
 
32% 32% 45% 28% 23% 33% 
Winter:  late fall grade 3 
 
38% 44% 41% 35% 28% 39% 
Spring:  winter grade 3 
 
21% 53% 27% 44% 27% 43% 
Fall:  early fall grade 4 
 
    23% 38% 
Winter:  late fall grade 4 
 
    29% 45% 
Spring:  winter grade 4 
 
    25% 62% 
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compared to fourth grade PSSA results produced relatively consistent but also relatively 
low values in fall, winter, and spring, with values ranging from 23% to 29%. 
When PSSA results were compared to 4Sight progress monitoring results, a 
consistent pattern of increasing kappa values was observed across the three 
administrations within the third grade for the younger cohort and both third and fourth 
grades for the older cohort.  In the fall, kappa values were relatively low, ranging from 
28% to 38%, but increased to substantially higher levels by the late winter administration, 
ranging from 43% to 62% improvement over chance.  The 4Sight kappa values typically 
were higher than the ORF values.  At the progress monitoring closest to PSSA 
administration, compared to the ORF measures, kappa values were consistently better for 
4Sight measures (21% versus 53%; 27% versus 44%; 27% versus 43%; and 25% versus 
62%). 
To analyze the relationship between PSSA score levels in grades 3 and 4 and 
ORF/4Sight assessment score levels for male and female students, cross-tabulation tables 
were constructed.  The data from these cross-tabulation tables were utilized to calculate 
the improvement index, instability index, sensitivity, specificity, and kappa values.  
Results of these analyses are reported in Tables 13 through 17 for both cohorts for male 
and female students. 
Table 13 displays improvement index percentages for male and female students in 
each cohort.  Improvement index percentages indicate the percentages of students 
identified as at risk of earning scores in the not proficient range on the PSSA, based on 
ORF score categories or 4Sight assessment score levels, who performed at a proficient 
level on the PSSA.  
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Table 13 
Improvement Index Percentages for Male and Female Students in the Younger and Older Cohorts 
 Younger Cohort 
 
Older Cohort 
 Third Grade PSSA 
 
2010 
 
Third Grade PSSA 
 
2009 
 
Fourth Grade PSSA 
 
2010 
  Male 
 
  Female 
 
   Male 
 
  Female 
 
   Male   Female 
 
 
 
Progress-Monitoring Measure 
 
 
ORF 
 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
Winter grade 1 
 
46%  50%  61%  50%  57%  71%  
Spring grade 1 
 
44%  52%  60%  67%  75%  67%  
Fall grade 2 
 
51%  58%  61%  59%  68%  71%  
Winter grade 2 
 
24%  55%  50%  55%  61%  82%  
Spring grade 2 
 
52%  50%  58%  64%  68%  79%  
Fall:  early fall grade 3 
 
62% 61% 66% 71% 61% 64% 47% 79% 70% 62% 60% 69% 
Winter:  late fall grade 3 
 
58% 56% 64% 55% 63% 66% 63% 69% 63% 63% 71% 59% 
Spring:  winter grade 3 
 
68% 47% 75% 50% 70% 56% 74% 67% 66% 56% 71% 59% 
Fall:  early fall grade 4 
 
        72% 59% 68% 66% 
Winter:  late fall grade 4 
 
        61% 55% 72% 55% 
Spring:  winter grade 4 
 
        61% 43% 75% 38% 
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When ORF measures were used as indicators of at risk status for male and female 
students, improvement index values were highest for the older cohort’s female students 
when ORF scores were compared with fourth grade PSSA results and lowest for the 
younger cohort’s male students when ORF scores were compared to third grade PSSA 
scores.  Female students’ improvement index values were higher than male students’ 
improvement index values for both cohorts at each PSSA assessment.  Improvement 
index values fluctuated much more when comparisons were made with grade 1 and grade 
2 ORF measures than when comparisons were made with grade 3 and 4 ORF measures.  
Across ORF testing in grade 3 for male and female students in both cohorts and grade 4 
for the female students in the older cohort, improvement index percentages increased 
from fall to spring, indicating that as PSSA testing approached, greater numbers of 
students thought to be at risk actually passed the PSSA.   
When 4Sight was used as the indicator of at risk status, improvement index values 
were typically lower than those obtained with ORF comparisons and showed a consistent 
pattern of decrease from fall to early winter for male and female students in the younger 
and older cohorts in third grade and male and female students in the older cohort in fourth 
grade, indicating that as PSSA testing approached, fewer students identified as not 
proficient on the 4Sight assessment were able to pass the PSSA test.  Progress monitoring 
in early fall with the 4Sight measure produced improvement index percentages of 61% 
and 64%, respectively, for male students and 71% and 79%, respectively, for female 
students with the third grade PSSA results for the younger and older cohorts, and 59% 
and 66% for the male and female students respectively for the fourth grade PSSA results 
for the older cohort.  These values are comparable to the best improvement index values 
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obtained between ORF measures and PSSA results at various points in time.  This finding 
indicates greater improvement in ORF for both genders in third and fourth grade than on 
4Sight assessments. 
Table 14 displays instability index percentages calculated for the male and female 
students for both cohorts.  Instability is defined as the percentage of students categorized 
as not at risk on ORF or proficient on 4Sight assessments who after general education 
instruction in reading skills performed in the not proficient range on the PSSA.   
When ORF measures were used as indicators of at risk status for male and female 
students, instability index values ranged from 0% to 17%, with the lowest values 
occurring with the third grade ORF and 4Sight measures and the third grade PSSA results 
for the male and female students in the younger cohort and the male students in the older 
cohort, followed by the third grade 4Sight measures for the female students in both 
cohorts and the third grade PSSA results.  Instability index values ranged from 3% to 
10% when first and second grade ORF measures were compared to third grade PSSA 
results for both cohorts.  The highest instability index values occurred for male students 
when first and second grade ORF measures were compared with fourth grade PSSA 
results, with values ranging from 14% to 17%.  This lack of stability represented by 
failure on the outcome measure of up to 17% of the students thought to be poised for 
success represents a critical blind spot in the assessment and intervention processes of the 
educational program.   
When 4Sight measures were used as the indicator of at risk status, instability 
index values were consistently low (0% to 9%) and were always lower than the values 
obtained with ORF measures at similar times of the school year for male and female 
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Table 14 
Instability Index Percentages for Male and Female Students in the Younger and Older Cohorts 
 Younger Cohort 
 
Older Cohort 
 Third Grade PSSA 
 
2010 
Third Grade PSSA 
 
2009 
 
Fourth Grade PSSA 
 
2010 
  Male 
 
  Female 
  
  Male 
 
  Female 
  
  Male 
 
  Female 
 
 
 
Progress-Monitoring Measure 
 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
Winter grade 1 10%  8%  
 
9%  4%  12%  12%  
Spring grade 1 
 
   9%  5%  3%  7%  16%  12%  
Fall grade 2 
 
   6%  7%  5%  4%  14%  11%  
Winter grade 2 
 
   6%  9%  8%  7%  15%  14%  
Spring grade 2 
 
   8%  8%  9%  7%  17%  14%  
Fall:  early fall grade 3 
 
   8% 0% 7% 2% 8% 0% 3% 4% 16% 4% 10% 2% 
Winter:  late fall grade 3 
 
   5% 9% 5% 3% 4% 2% 2% 2% 10% 7% 10% 2% 
Spring:  winter grade 3 
 
   5% 6% 0% 3% 2% 0% 2% 2%     5% 6%     6% 3% 
Fall:  early fall grade 4 
 
        13% 2%     5% 4% 
Winter:  late fall grade 4 
 
            8% 6%     9% 6% 
Spring:  winter grade 4 
 
           9% 2%   11% 4% 
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students in both cohorts in third grade, as well as for male and female students in the 
older cohort in fourth grade.  These results indicate that progress monitoring with ORF 
measures in third and fourth grades produced less stable positive predictions of PSSA 
outcomes than was the case with the 4Sight measures administered in third and fourth 
grades for male and female students.   
Table 15 displays sensitivity percentages for male and female students in each 
cohort.  Sensitivity percentages represent the percentage of students categorized as Not 
Proficient on the PSSA who were also categorized as at risk on ORF score categories or 
not proficient on 4Sight assessment score levels.  High sensitivity percentages reflect a 
lack of effectiveness of any instructional efforts that may have occurred between the time 
of administration of the progress monitoring measure and administration of that year’s 
PSSA. 
When lack of proficiency on the PSSA was being predicted by ORF progress 
monitoring measures, sensitivity index values fluctuated widely by gender as well as by 
cohort.  Sensitivity values were highest for the third grade PSSA predicted by third grade 
ORF measures (with Spring ORF measures having the highest sensitivity values) for 
male and female students in both cohorts, with values ranging from 64% to 91% for male 
students and 69% to 100% for female students.  Prediction of lack of proficiency on the 
fourth grade PSSA by the fourth grade ORF measures were lower (65%, 76%, and 71%, 
respectively, for fall, winter, and spring testing for male students and 77%, 62%, and 
46%, respectively, for fall, winter, and spring testing for female students).  ORF measures 
in first and second grade yielded better sensitivity values when predicting third grade 
PSSA results for male and female students and when predicting fourth grade PSSA 
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Table 15 
Sensitivity Percentages for Male and Female Students in the Younger and Older Cohorts 
 Younger Cohort Older Cohort 
 
 Third Grade PSSA 
 
2010 
Third Grade PSSA 
 
2009 
 
Fourth Grade PSSA 
 
2010 
   Male 
 
   Female   Male   Female    Male   Female  
 
Progress-Monitoring Measure 
 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
 
4Sight 
 
ORF 
 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
Winter grade 1 
 
64%  60%  64%  70%  59%  31%  
Spring grade 1 
 
68%  73%  89%  33%  45%  22%  
Fall grade 2 
 
81%  69%  79%  70%  53%  38%  
Winter grade 2 
 
76%  56%  64%  50%  41%  15%  
Spring grade 2 
 
71%  63%  57%  50%  35%  23%  
Fall:  early fall grade 3 
 
77% 100% 69% 94% 64% 100% 80% 80% 41% 88% 46% 92% 
Winter:  late fall grade 3 
 
86%    73% 81% 88% 86%     93% 90% 90% 71% 82% 54% 92% 
Spring:  winter grade 3 
 
91%    82% 100% 88% 93% 100% 90% 90% 88% 82% 77% 85% 
Fall:  early fall grade 4 
 
        65% 94% 77% 85% 
Winter:  late fall grade 4 
 
        76% 82% 62% 69% 
Spring:  winter grade 4 
 
        71% 94% 46% 77% 
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results for male students than when predicting fourth grade PSSA results for female 
students.   
When lack of proficiency on the PSSA was being predicted by 4Sight results, 
sensitivity values were more consistent across gender and cohorts, with values ranging 
from 73% to 100% for male students and values ranging from 69% to 94% for female 
students.  In 9 of 12 comparisons, sensitivity values based on predictions from 4Sight 
results were equal to or higher than sensitivity values based on predictions from ORF 
results for male students.  In 11 of 12 comparisons, sensitivity values based on 
predictions from 4Sight results were higher than sensitivity values based on predictions 
from ORF results for female students.  The data indicate that 4Sight results were more 
effective at identifying students at risk of not passing the PSSA than ORF measures for 
male and female students in both cohorts for third grade PSSA results and for fourth 
grade PSSA results for male and female students in the older cohort.   
 Table 16 displays screening specificity percentages of male and female students 
from each cohort.  Specificity indicates the percentage of students categorized as 
proficient on the Pennsylvania System of School Assessment (PSSA) who also were 
identified as not at risk on ORF score categories or proficient on 4Sight assessment score 
levels.  
When lack of proficiency on the PSSA was being predicted by ORF progress 
monitoring measures, specificity index values were relatively consistent, but higher for 
female students in first and second grades in both cohorts, with values ranging from 67% 
to 94% for male students and values ranging from 81% to 93% for female students. 
Across ORF testing in grade 3 for Male and Female students in both cohorts, specificity 
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Table 16 
Specificity Percentages for Male and Female Students in the Younger and Older Cohorts 
 Younger Cohort 
 
Older Cohort 
 Third Grade PSSA 
 
2010 
 Third Grade PSSA  
 
2009 
Fourth Grade PSSA 
 
2010 
 
  Male 
 
  Female 
 
  Male 
 
  Female 
 
  Male 
 
  Female 
 
 
 
Progress-Monitoring Measure 
 
 
ORF 
 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
Winter grade 1 
 
86%  89%  79%  91%  80%  86%  
Spring grade 1 
 
86%  85%  75%  93%  67%  92%  
Fall grade 2 
 
79%  81%  76%  87%  72%  84%  
Winter grade 2 
 
94%  86%  87%  92%  84%  88%  
Spring grade 2 
 
81%  88%  84%  88%  81%  85%  
Fall:  early fall grade 3 
 
67% 58% 75% 57% 80% 64% 91% 60% 76% 64% 88% 64% 
Winter:  late fall grade 3 
 
69% 76% 72% 80% 71% 64% 81% 74% 70% 64% 77% 77% 
Spring:  winter grade 3 
 
49% 81% 42% 83% 56% 74% 66% 77% 57% 73% 66% 78% 
Fall:  early fall grade 4 
 
        58% 66% 72% 72% 
Winter:  late fall grade 4 
 
        70% 75% 72% 85% 
Spring:  winter grade 4 
 
        72% 82% 76% 92% 
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index values were much lower and more variable, ranging from as low as 49% to a high 
of 80% for male students and ranging from a low of 42% to a high of 91% for female 
students.  Additionally, percentages showed a consistent pattern of decrease from fall to 
spring, indicating that as PSSA testing approached, fewer students thought to be not at 
risk based on ORF progress monitoring actually passed the PSSA.  This trend was 
reversed for male and female students in the older cohort in their fourth grade year, as 
specificity values increased modestly from fall to spring.  Although the pattern of 
increase indicated improvement in ORF progress monitoring consistency with PSSA 
proficient results, the values were relatively low (58%, 70%, and 72%, respectively. for 
the fall, winter, and spring progress monitoring for Male students and 72%, 72%, and 
76%, respectively, for the fall, winter, and spring progress monitoring for female 
students). 
When 4Sight was used as the indicator of at risk status, specificity index values 
typically were higher than those obtained with ORF comparisons and showed a consistent 
pattern of increase from fall to early winter for male and female students in both cohorts 
in third grade and fourth grade.  Overall, 4Sight progress monitoring results were more 
consistent with PSSA results for a greater number of students than was the case for ORF 
progress monitoring results.  Although 4Sight measures produced lower specificity 
values than ORF measures in the fall of third grade for both cohorts (67% versus 58% 
and 80% versus 64%, respectively, for Male students and 75% versus 57% and 91% 
versus 60%, respectively, for female students), this trend was reversed by late 
winter/early spring, at which time 4Sight results produced higher specificity values (49% 
versus 81% and 56% versus 74% respectively for male students; and 42% versus 83% 
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and 60% versus 77% respectively for female students).  Lower specificity values in the 
fall leading to much higher specificity values in the spring as seen with the 4Sight 
measures is a better pattern of results, as it means that as the school year progressed, a 
greater number of students who were performing adequately on progress monitoring 
measures also performed effectively on the PSSA in the spring.   
 Table 17 displays kappa percentages for male and female students in each cohort.  
Kappa percentages indicate the agreement was demonstrated with first and second grade 
assessments compared to third grade PSSA results for male and female students in both 
cohorts.  As both cohorts progressed to third grade, ORF measures percentages of 
agreement beyond chance with PSSA third grade results were lower than the values 
obtained with first and second grade ORF progress monitoring, with only one exception 
(fall third grade ORF for the male students in the older cohort compared to fourth grade 
PSSA results).  Kappa percentages consistently decreased across the school year for third 
grade ORF measures for male and female students, with one exception (male students 
and fourth grade PSSA results).  By the spring of third grade, the percentage of 
improvement over chance agreement between ORF and third grade PSSA for males was 
only 19% for the younger cohort and 27% for the older cohort, indicating a relatively low 
degree of accuracy.  For the older cohort, third grade ORF and fourth grade ORF results 
compared to fourth grade PSSA results produced relatively consistent but also relatively 
low values in fall, winter, and spring, with values ranging from 15% to 35% for male 
students and 16% to 32% for female students. 
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Table 17 
Kappa Percentages for Male and Female Students in the Younger and Older Cohorts 
 Younger Cohort 
 
Older Cohort 
 Third Grade PSSA 
 
2010 
 
Third Grade PSSA 
 
2009 
Fourth Grade PSSA 
 
2010 
  Male 
 
  Female 
 
  Male 
 
  Female 
 
  Male 
 
   Female 
 
 
 
Progress-Monitoring Measure 
 
 
ORF 
 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
Winter grade 1 
 
46%  45%  35%  52%  34%  17%  
Spring grade 1 
 
59%  48%  43%  26%  10%  17%  
Fall grade 2 
 
48%  40%  39%  44%  20%  20%  
Winter grade 2 
 
70%  39%  46%  40%  24%  3%  
Spring grade 2 
 
44%  46%  36%  33%  15%  8%  
Fall:  early fall grade 3 
 
32% 37% 31% 27% 35% 38% 58% 18% 15% 35% 32% 31% 
Winter:  late fall grade 3 
 
40% 40% 36% 49% 38% 34% 44% 35% 31% 32% 23% 46% 
Spring:  winter grade 3 
 
24% 52% 19% 54% 26% 49% 27% 38% 28% 42% 25% 44% 
Fall:  early fall grade 4 
 
        15% 40% 31% 35% 
Winter:  late fall grade 4 
 
        35% 44% 22% 44% 
Spring:  winter grade 4 
 
        32% 61% 16% 63% 
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for female students.  4Sight kappa values typically were higher than the ORF values.  At 
the progress monitoring closest to PSSA administration, kappa values were consistently 
better for the 4Sight measures than for the ORF measures (male students: 24% versus 
52%, 26% versus 49%, 28% versus 42%, and 32% versus 61%; female students: 19% 
versus 54%, 27% versus 38%, 25% versus 44%, and 16% versus 63%).  Progress 
monitoring with 4Sight measures increased over time within each school year and usually 
produced a greater level of agreement with PSSA results than progress monitoring with 
ORF measures at all times during the school year. 
To analyze the relationship between PSSA score levels in grades 3 and 4 and 
ORF/4Sight assessment score levels for economically disadvantaged (ED) and not 
economically disadvantaged (Not ED) students, cross-tabulation tables were constructed.  
The data from these cross-tabulation tables were utilized to calculate the improvement 
index, instability index, sensitivity, specificity, and kappa values.  Results of these 
analyses are reported in Tables 18 through 22 for both cohorts for ED and not ED 
students.  
Table 18 displays improvement index percentages for not ED and ED students in 
each cohort.  Improvement index percentages indicate the percentage of students 
categorized as at risk of earning scores in the not proficient range on the PSSA based on 
ORF score categories or 4Sight assessment score levels who performed at a proficient 
level on the PSSA.  
When ORF measures were used as indicators of at risk status for not ED and ED 
students, improvement index values were highest for the older cohort’s ED students when 
ORF scores were compared with fourth grade PSSA results and for the younger cohort’s 
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Table 18 
Improvement Index Percentages for Not ED and ED Students in the Younger and Older Cohorts 
 Younger Cohort 
 
Older Cohort 
 Third Grade PSSA 
 
2010 
Third Grade PSSA 
 
2009 
Fourth Grade PSSA 
 
2010 
 
  Not ED 
 
  ED 
 
  Not ED 
 
  ED 
 
  Not ED 
 
  ED 
 
 
 
Progress-Monitoring Measure 
 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
Winter grade 1 
 
50%  44%  67%  30%  63%  60%  
Spring grade 1 
 
53%  40%  71%  44%  71%  78%  
Fall grade 2 
 
57%  50%  62%  56%  66%  75%  
Winter grade 2 
 
41%  33%  61%  36%  67%  73%  
Spring grade 2 
 
50%  52%  70%  46%  75%  69%  
Fall:  early fall grade 3 
 
65% 72% 61% 54% 58% 73% 50% 70% 58% 67% 79% 61% 
Winter:  late fall grade 3 
 
60% 62% 61% 44% 62% 68% 63% 65% 65% 59% 68% 65% 
Spring:  winter grade 3 
 
77% 55% 62% 39% 75% 61% 67% 62% 71% 58% 63% 57% 
Fall:  early fall grade 4 
 
        71% 63% 67% 58% 
Winter:  late fall grade 4 
 
        67% 53% 65% 59% 
Spring:  winter grade 4 
 
        67% 38% 68% 47% 
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not ED and ED students when ORF scores were compared with third grade PSSA results.  
Improvement index values were lowest for the older cohort’s not ED and ED students 
when ORF scores were compared to third grade PSSA scores.  For most ORF progress 
monitoring measures at the third grade PSSA assessment, for both cohorts, not ED 
students’ improvement index values were higher than ED students’ improvement index 
values.  However, consistently, at the third grade winter ORF progress monitoring 
measure across cohorts and PSSA assessments, the ED students had a slightly higher 
improvement index value than the not ED students.  Improvement index values almost 
consistently increased with grade 1 ORF measures.  Improvement index values 
consistently increased for not ED students and decreased for ED students with grade 2 
ORF measures for the older cohort on the third and fourth grade PSSA assessment.  With 
the exception of the older cohort’s ED population on third grade PSSA and the not ED 
students on the fourth grade PSSA, across ORF testing in grade 3 for not ED and ED 
students in both cohorts, improvement index percentages generally increased from fall to 
spring, indicating that as PSSA testing approached, greater numbers of students thought 
to be at risk actually passed the PSSA.   
When 4Sight was used as the indicator of at risk status, Improvement Index 
values typically were comparable to those obtained with ORF comparisons and showed a 
consistent pattern of decrease from fall to early winter for not ED and ED students in the 
younger and older cohorts in third grade and not ED and ED students in the older cohort 
in fourth grade, indicating that as PSSA testing approached, fewer students identified as 
not proficient on the 4Sight test were able to pass the PSSA test.  Progress monitoring in 
early fall with the 4Sight measure produced improvement index percentages of 72% and 
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73%, respectively, for not ED students and 54% and 70%, respectively, for ED students 
with the third grade PSSA results for the younger and older cohorts, and 63% and 58% 
for the not ED and ED students, respectively, for the fourth grade PSSA results for the 
older cohort.  These values are comparable to the best improvement index values 
obtained between ORF measures and PSSA results at various points in time.  These 
findings indicate greater improvement in ORF than 4Sight assessments for not ED and 
ED students in third and fourth grade. 
Table 19 displays instability index percentages for the not ED and ED students in 
both cohorts.  Instability percentages represent the percentage of students categorized as 
not at risk on ORF score categories or proficient on 4Sight assessment score levels who, 
after general education instruction in reading, earned not proficient scores on the PSSA.  
When ORF measures were used as indicators of at risk status, instability index values 
ranged from 0% to 22%, with the lowest values occurring with the third grade ORF 
measures and the third grade PSSA results for the younger cohort’s not ED students and 
the older cohort’s ED students, followed by the older cohort’s not ED students’ fourth 
grade ORF measures and fourth grade PSSA results.  Instability index values ranged from 
5% to 10% when first and second grade ORF measures were compared to third grade 
PSSA results for not ED students in both cohorts and from 0% to 17% when first and 
second grade ORF measures were compared to third grade PSSA results for ED students 
in both cohorts.  The highest instability index values occurred when first and second 
grade ORF measures were compared to fourth grade PSSA results for ED students, with 
values ranging from 17% to 20%. Additionally, progress monitoring with ORF in first 
and second grade was much less stable than desired, with all instability values ranging up  
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Table 19 
Instability Index Percentages for Not ED and ED Students in the Younger and Older Cohorts 
 Younger Cohort 
 
Older Cohort 
 Third Grade PSSA 
 
2010 
Third Grade PSSA 
 
2009 
 
Fourth Grade PSSA 
 
2010 
  Not ED 
 
  ED 
 
  Not ED 
 
  ED 
 
  Not ED 
 
  ED 
 
 
 
Progress Monitoring Measure 
 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
 
ORF 
 
4Sight 
Winter grade 1 
 
6%  17%    7%  3%  10%  17%  
Spring grade 1 
 
5%  13%    7%  0%  13%  17%  
Fall grade 2 
 
5%  12%    5%  3%  10%  20%  
Winter grade 2 
 
6%  12%    8%  3%  13%  20%  
Spring grade 2 
 
5%  17%  10%  3%  14%  18%  
Fall:  early fall grade 3 
 
5% 1% 18%      0%   6% 1% 3% 4% 10% 3% 22%      4% 
Winter:  late fall grade 3 
 
2% 4% 16% 11%   2% 2% 4% 0%     8% 2% 15%      9% 
Spring:  winter grade 3 
 
2% 5%    6% 13%   3% 1% 0% 0%     6% 5%     5% 54% 
Fall:  early fall grade 4 
 
            8% 1% 12%      7% 
Winter:  late fall grade 4 
 
          8% 4%     9% 10% 
Spring:  winter grade 4 
 
          9% 2% 15%      6% 
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to 22%.  Failure on the outcome measure by up to 22% of the students thought to be 
successful represents a critical blind spot in the assessment and intervention processes of 
educational programs.   
When 4Sight measures were used as the indicator of at risk status, instability 
index values were consistently low (0% to 11%) and were generally lower than the values 
obtained with ORF measures at similar times of the school year for ED and not ED 
students in both cohorts in third grade, as well as for ED and not ED students in the older 
cohort in fourth grade.  These results indicate that early progress monitoring with ORF 
measures in third and fourth grades produced less stable positive predictions of PSSA 
outcomes than 4Sight measures administered in third and fourth grades.   
Table 20 displays sensitivity percentages for not ED and ED groups in each 
cohort.  Sensitivity percentages represent the percentage of students who were 
categorized as not proficient on the PSSA who also were categorized as at risk on ORF 
score categories or not proficient on 4Sight assessment score levels.  It is important to 
note that high sensitivity percentages reflect a lack of effectiveness of any instructional 
efforts that may have occurred between the time of administration of the progress 
monitoring measure and administration of that year’s PSSA. 
When lack of proficiency on the PSSA was being predicted by ORF progress 
monitoring measures, sensitivity index values fluctuated widely by grade as well as by 
not ED and ED groups of students.  Sensitivity values were highest for the third grade 
PSSA as predicted by the third grade ORF measures for ED students and not ED students 
in both cohorts, with values ranging from 63% to 95% for not ED students and 72% to  
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Table 20 
Sensitivity Percentages for Not ED and ED Students in the Younger and Older Cohorts 
 Younger Cohort 
 
Older Cohort 
 Third Grade PSSA 
 
2010 
 
Third Grade PSSA 
 
2009 
Fourth Grade PSSA 
 
2010 
  Not ED 
 
  ED 
 
  Not ED 
 
  ED 
 
  Not ED 
 
   ED  
 
Progress-Monitoring Measure 
 
ORF 
 
 
4Sight 
 
ORF 
 
4Sight 
 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
Winter grade 1 
 
65%  59%  56%     88%  50%  40%  
Spring grade 1 
 
70%  71%  50%  100%  36%  33%  
Fall grade 2 
 
75%  76%  69%     88%  50%  40%  
Winter grade 2 
 
65%  71%  44%     88%  30%  30%  
Spring grade 2 
 
70%  65%  38%     88%  25%  40%  
Fall:  early fall grade 3 
 
75% 95% 72% 100% 63% 94%    88%    88% 50% 90% 30% 90% 
Winter:  late fall grade 3 
 
90% 80% 78%    78% 88% 88%    88% 100% 65% 90% 60% 80% 
Spring:  winter grade 3 
 
95% 75% 94%    94% 88% 94% 100% 100% 80% 80% 90% 90% 
Fall:  early fall grade 4 
 
        70% 95% 70% 80% 
Winter:  late fall grade 4 
 
        65% 80% 80% 70% 
Spring:  winter grade 4 
 
        60% 90% 60% 80% 
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100% for ED students.  Prediction of lack of proficiency on the fourth grade PSSA by the 
fourth grade ORF measures were lower (70%, 65%, and 60%, respectively, for fall, 
winter, and spring testing for Not ED students; 70%, 80%, and 60%, respectively, for fall, 
winter, and spring testing for ED students).  ORF measures in first and second grade 
yielded higher sensitivity values when predicting third grade PSSA results than when 
predicting fourth grade PSSA results. 
When lack of proficiency on the PSSA was being predicted by 4Sight results, 
sensitivity values were more consistent across not ED students and ED students in both 
cohorts, with values ranging from 75% to 90% for not ED students and values ranging 
from 70% to 100% for ED students.  In 10 out 12 comparisons, sensitivity values based 
on predictions from 4Sight results were equal to or higher than sensitivity values based 
on predictions from ORF results for not ED students.  In 11 of 12 comparisons, 
sensitivity values based on predictions from 4Sight results were equal to or higher than 
sensitivity values based on predictions from ORF results for ED students.  The data 
indicate that 4Sight results were more effective at identifying students at risk of not 
passing the PSSA than ORF measures for both cohorts for third grade PSSA results and 
for fourth grade PSSA results for the older cohort.    
Table 21 displays specificity percentages for not ED and ED students in each 
cohort.  Specificity percentages represent the percentage of students categorized as 
Proficient on the PSSA who were identified as not at risk on ORF score categories or 
proficient on 4Sight assessment score levels.  The specificity percentage reflects the level 
of agreement about positive outcomes of progress monitoring and PSSA measures, 
whereas the stability index reflects the number of students who remained stable or 
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consistent in their performance from the time of the progress monitoring assessment until 
the time of administration of the PSSA.  
When lack of proficiency on the PSSA was being predicted by ORF progress 
monitoring measures, specificity index values were more consistent and higher for not 
ED students in first and second grade for both cohorts, with values in the 82% to 93% 
range for not ED students and values in the 68% to 95% range.  Across ORF testing in 
grade 3 for both cohorts, specificity index values were much lower and variable, ranging 
from as low as 50% to a high of 87% for not ED students and ranging from 35% to 82% 
for ED students.  Additionally, percentages showed a consistent pattern of decrease from 
fall to spring, indicating that as PSSA testing approached, fewer students thought to be 
not at risk based on ORF progress monitoring actually passed the PSSA.  This trend was 
reversed for the older cohort in their fourth grade year, as specificity values increased 
modestly from fall to spring.  Although the pattern of increase indicated improvement in 
ORF progress monitoring consistency with PSSA proficient results, the values were 
relatively low (67%, 75%, and 77%, respectively, for the fall, winter, and spring progress 
monitoring for not ED students; and 61%, 58%, and 64%, respectively, for the fall, 
winter, and spring progress monitoring for ED students).   
When 4Sight was used as the indicator of at-risk status, specificity index values 
typically were higher than those obtained with ORF comparisons and showed a consistent 
pattern of increase from fall to early winter for not ED students and ED students in both 
cohorts in third grade and fourth grade.  Overall, 4Sight progress monitoring results were 
comparable to ORF progress monitoring results with PSSA results.  However, 4Sight
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Table 21 
Specificity Percentages for Not ED and ED Students in the Younger and Older Cohorts 
 Younger Cohort 
 
Older Cohort 
 Third Grade PSSA 
 
2010 
 
Third Grade PSSA 
 
2009 
Fourth Grade PSSA 
 
2010 
  Not ED 
 
  ED 
 
  Not ED 
 
  ED 
 
  Not ED 
 
  ED 
 
 
 
Progress-Monitoring Measure 
 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
Winter grade 1 
 
89%  81%  83%  92%  83%  83%  
Spring grade 1 
 
87%  81%  84%  86%  83%  74%  
Fall grade 2 
 
84%  68%  83%  76%  82%  67%  
Winter grade 2 
 
93%  85%  90%  89%  89%  78%  
Spring grade 2 
 
89%  71%  87%  84%  86%  75%  
Fall:  early fall grade 3 
 
77% 60% 53% 51% 87% 63% 82% 58% 87% 65% 69% 61% 
Winter:  late fall grade 3 
 
78% 79% 49% 74% 79% 72% 68% 61% 77% 75% 64% 58% 
Spring:  winter grade 3 
 
50% 85% 35% 74% 62% 79% 58% 66% 63% 79% 58% 67% 
Fall:  early fall grade 4 
 
        67% 69% 61% 69% 
Winter:  late fall grade 4 
 
        75% 83% 58% 72% 
Spring:  winter grade 4 
 
        77% 90% 64% 81% 
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measures produced lower specificity values than ORF measures in the fall of third grade 
for both cohorts (77% versus 60% and 87% versus 63%, respectively, for not ED students 
and 53% versus 51% and 82% and 58%, respectively, for ED students).  This trend was 
reversed by late winter/early spring, at which time 4Sight results produced higher 
specificity values (50% versus 85% and 62% versus 79%, respectively, for not ED 
students and 35% versus 74% and 58% versus 66%, respectively, for ED students).  
Lower specificity values in the fall leading to much higher specificity values in the 
spring, as seen with the 4Sight measures, is a better pattern of results, as it means that as 
the school year progressed, a greater number of students who were performing 
adequately on progress monitoring measures also performed effectively on the PSSA in 
the spring.   
Table 22 displays kappa percentages for not ED and ED students in each cohort.  
Kappa values indicate the percentages of increase above chance between ORF score 
categories and 4Sight assessment score levels as well as PSSA score levels.  The higher 
the kappa value, the more effective the progress monitoring measure in terms of matching 
student progress monitoring results, whether identified as at risk or not at risk, with state 
competency test results, whether identified as proficient or not proficient.  
When PSSA results were compared to ORF progress monitoring measures for Not ED 
and ED students, the greatest improvement over chance agreement was demonstrated 
with the first and second grade assessments compared to third grade PSSA results for 
both cohorts, with the exception of Not ED students in the older cohort.  Kappa 
percentages consistently decreased across the school year for not ED and ED students in 
the older and younger cohorts for the third grade and fourth grade PSSA, with two  
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Table 22 
Kappa Percentages for Not ED and ED Students in the Younger and Older Cohorts 
 Younger Cohort 
 
Older Cohort 
 Third Grade PSSA 
 
2010 
 
Third Grade PSSA 
 
2009 
Fourth Grade PSSA 
 
2010 
  Not ED 
 
  ED 
 
  Not ED 
 
  ED 
 
  Not ED 
 
  ED 
 
 
 
Progress-Monitoring Measure 
 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
 
4Sight 
Winter grade 1 
 
48%  39%  31%  72%  29%  23%  
Spring grade 1 
 
47%  49%  26%  65%  18%  6%  
Fall grade 2 
 
45%  39%  39%  46%  27%  5%  
Winter grade 2 
 
55%  55%  32%  67%  19%  8%  
Spring grade 2 
 
50%  32%  22%  58%  11%  14%  
Fall:  early fall grade 3 
 
35% 28% 21% 38% 41% 28% 53% 26% 34% 32% 0% 35% 
Winter:  late fall grade 3 
 
45% 40% 21% 47% 43% 34% 36% 35% 31% 44% 18% 26% 
Spring:  winter grade 3 
 
20% 47% 20% 59% 24% 46% 32% 40% 25% 43% 32% 41% 
Fall:  early fall grade 4 
 
        23% 39% 22% 37% 
Winter:  late fall grade 4 
 
        29% 49% 26% 34% 
Spring:  winter grade 4         28% 67% 18% 51% 
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exceptions (fourth grade ORF and mot ED students and third grade ORF for ED students 
with the fourth grade PSSA).  By the spring of third grade, percentage of improvement 
over chance agreement between ORF and third grade PSSA was only 20% for not ED 
students and ED students in the younger cohort and 24% for not ED students and 32% for 
ED students in the older cohort, indicating a relatively low degree of accuracy.  For the 
older cohort, third grade ORF and fourth grade ORF results compared to fourth grade 
PSSA results produced consistent but also relatively low values in fall, winter and spring, 
with values ranging from 23% to 34% for not ED students and 0% to 32% for ED 
students. 
When PSSA results were compared to 4Sight progress monitoring results, a 
consistent pattern of increasing kappa values was observed across the three 
administrations within the third grade for not ED and ED students in the younger cohort 
and in both third and fourth grades for not ED and ED students in the older cohort.  In the 
fall, kappa values were relatively low, ranging from 28% to 39% for not ED students and 
26% to 38% for ED students, but kappa values increased to substantially higher levels by 
the late winter administration, ranging from 43% to 67% for not ED students and 40% to 
59% improvement over chance.  The 4Sight kappa values were typically higher than ORF 
values.  At the progress monitoring closest to PSSA administration, kappa values were 
consistently better for the 4Sight measures than for the ORF measures (not ED students:  
20% versus 47%, 24% versus 46%, 25% versus 43%, and 28% versus 67%; ED students:  
20% versus 59%, 32% versus 40%, 32% versus 41%, 18% versus 51%).  These results 
show that progress monitoring with 4Sight measures increased over time within each 
school year and usually produced a greater level of agreement with PSSA results than 
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progress monitoring with ORF measures at all times during the school year; therefore, 
4Sight assessments are more indicative of PSSA proficiency status than ORF screening 
measures.    
To analyze the relationship between Pennsylvania System of School Assessment 
(PSSA) Score Levels in grades 3 and 4 and ORF/4Sight assessment score levels for 
students receiving Title I services and students not receiving Title I services, cross-
tabulation tables were constructed.  The data from these cross-tabulation tables were 
utilized to calculate improvement index, instability index, sensitivity, specificity, and 
kappa values.  Results of these analyses are reported in Tables 23 through 27 for both 
cohorts for students receiving Title I services (Title I) and students not receiving Title I 
services (No Title I). 
Table 23 shows improvement index percentages for no Title I and Title I students 
in each cohort.  Improvement index percentages indicate the percentage of students 
categorized as at risk of earning scores in the not proficient range on the PSSA, based on 
ORF score categories or 4Sight assessment score levels, who performed at a proficient 
level on the PSSA. 
When ORF measures were used as indicators of at-risk status for no Title I and 
Title I students, improvement index values were highest for the older cohort’s no Title I 
and Title I students when ORF scores were compared with fourth grade PSSA results.  
Improvement index values were lowest for the older and younger cohorts’ Title I students 
when ORF scores were compared to third grade PSSA scores.  For ORF progress 
monitoring measures as indicators of third grade PSSA assessment, for both cohorts, no 
Title I students’ improvement index values were higher than Title I students’ 
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Table 23 
Improvement Index Percentages for No Title I and Title I Students in the Younger and Older Cohorts 
 Younger Cohort 
 
Older Cohort 
 Third Grade PSSA 
 
2010 
Third Grade PSSA 
 
2009 
Fourth Grade PSSA 
 
2010 
 
  No Title I 
 
  Title I 
 
  No Title I 
 
  Title I 
 
  No Title I 
 
  Title I 
 
 
 
Progress-Monitoring Measure 
 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
Winter grade 1 
 
50%  44%  63%  52%  63%  62%  
Spring grade 1 
 
48%  48%  54%  67%  85%  58%  
Fall grade 2 
 
55%  54%  62%  57%  76%  61%  
Winter grade 2 
 
29%  47%  54%  50%  77%  63%  
Spring grade 2 
 
44%  58%  50%  65%  75%  70%  
Fall:  early fall grade 3 
 
65% 71% 60% 56% 57% 79% 52% 63% 79% 79% 57% 50% 
Winter:  late fall grade 3 
 
63% 58% 58% 52% 72% 79% 53% 53% 76% 76% 57% 44% 
Spring:  winter grade 3 
 
77% 49% 58% 45% 82% 74% 63% 44% 79% 77% 58% 33% 
Fall:  early fall grade 4 
 
        85% 74% 54% 50% 
Winter:  late fall grade 4 
 
        79% 68% 55% 43% 
Spring:  winter grade 4 
 
        78% 47% 58% 37% 
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improvement index values at grade 3 ORF measures.  improvement index values were 
consistently higher for no Title I students compared to Title I students for all ORF 
measures from grade 1 through grade 4 as indicators to fourth grade PSSA scores.  With 
the exception of the younger cohort’s Title I population on third grade PSSA, across ORF 
testing in grade 3 and grade 4 for not ED and ED students in both cohorts, improvement 
index percentages generally increased or stayed the same from fall to spring, indicating 
that as PSSA testing approached, greater numbers of students thought to be at risk 
actually passed the PSSA.   
When 4Sight was used as the indicator of at risk status, improvement index values 
typically were comparable to those obtained with ORF comparisons and showed a 
consistent pattern of decrease from fall to early winter for no Title I and Title I students 
in the younger and older cohorts in third grade and no Title I and Title I students in the 
older cohort in fourth grade, indicating that as PSSA testing approached, fewer students 
identified as not proficient on the 4Sight test were able to pass the PSSA test.  Progress 
monitoring in early fall with the 4Sight measure produced Improvement Index 
percentages of 71% and 79%, respectively, for no Title I students and 56% and 63%, 
respectively, for Title I students with the third grade PSSA results for the younger and 
older cohorts, and 85% and 54% for the no Title I and Title I students, respectively, for 
the fourth grade PSSA results for the older cohort.  These values are comparable to the 
best improvement index values obtained between ORF measures and PSSA results at 
various points in time.  These improvement index values indicate that greater 
improvements were made by no Title I students than Title I students.   
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Table 24 displays instability percentages for no Title I and Title I students in each 
cohort.  Instability percentages represent the percentage of students categorized as not at 
risk on ORF score categories or proficient on 4Sight assessment score levels, who, after 
general education reading instruction, earned not proficient scores on the PSSA.   
When ORF measures were used as indicators of at risk status for no Title I students and 
Title I students, instability index values ranged from 0% to 46%, with the lowest values 
occurring for the no Title I students on ORF measures and the third grade and fourth 
grade PSSA results for both cohorts, as compared to the Title I students.  Instability index 
values ranged from 0% to 5% when first and second grade ORF measures were compared 
to third grade PSSA results for no Title I students in both cohorts, and instability index 
values ranged from 22% to 37% when first and second grade ORF measures were 
compared to third grade PSSA results for Title I students in both cohorts.  The highest 
instability index values occurred when first and second grade ORF measures were 
compared with fourth grade PSSA results, with values ranging from 40% to 46%.  Failure  
on this outcome measure by 12% to 46% of Title I students thought to be successful 
represents a critical blind spot in the assessment and intervention processes. 
When 4Sight measures were used as the indicator of at risk status, instability 
index values were consistently low (0% to 4%) for no Title I students in both cohorts 
when compared to third grade PSSA results and fourth grade PSSA results.  However, the 
opposite was true for instability index values for Title I students in both cohorts (0% to 
27%) when compared to third grade PSSA results and fourth grade PSSA results.  For 
both cohorts, regardless of whether ORF measures or 4Sight measures were used as the 
indicator of at risk status, instability index values were consistently lower for no Title I 
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Table 24 
Instability Index Percentages for No Title I and Title I Students in the Younger and Older Cohorts 
 Younger Cohort 
 
Older Cohort 
 Third Grade PSSA 
 
2010 
 
Third Grade PSSA 
 
2009 
Fourth Grade PSSA 
 
2010 
  No Title I  
 
  Title I 
 
  No Title I  
 
  Title I 
 
  No Title I  
 
  Title I 
 
 
 
Progress-Monitoring Measure 
 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
Winter grade 1 
 
5%  29%  2%  22%  5%  41%  
Spring grade 1 
 
5%  26%  0%  28%  7%  44%  
Fall grade 2 
 
4%  29%  0%  24%  6%  40%  
Winter grade 2 
 
4%  30%  2%  25%  7%  41%  
Spring grade 2 
 
5%  37%  2%  32%  7%  46%  
Fall:  early fall grade 3 
 
4% 1% 42%      0% 2% 0% 20% 20% 7% 4% 36%     0% 
Winter:  late fall grade 3 
 
3% 4% 33% 23% 1% 1% 11%     6% 5% 3% 33%     6% 
Spring:  winter grade 3 
 
0% 0% 33% 27% 1% 0% 12%     5% 4% 4% 25%     5% 
Fall:  early fall grade 4 
 
        7% 2% 23%     8% 
Winter:  late fall grade 4 
 
        5% 4% 27% 15% 
Spring:  winter grade 4 
 
        6% 2% 35% 10% 
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students as compared to Title I students for both third grade PSSA results and fourth 
grade PSSA results. 
These results indicate that early progress monitoring with ORF measures and 
4Sight measures in third and fourth grades for Title I students produced less stable 
positive predictions of PSSA outcomes than was the case with the ORF measures and 
4Sight measures administered in third and fourth grades for no Title I students.  Progress 
monitoring with ORF measures in first through fourth grades for Title I students was 
much less stable than desired, with all instability values ranging from 12% to 46% 
compared to more stable positive predictions of PSSA outcomes of between 0% to 7% 
for no Title I students. 
Table 25 displays screening sensitivity percentages for no Title I and Title I 
students in each cohort.  These percentages represent the percentage of students who 
were categorized as not proficient on the PSSA who also were categorized as at risk on 
ORF score categories or not proficient on 4Sight assessment score levels.  High 
sensitivity percentages show a lack of effectiveness of any instructional strategies that 
may have occurred between the time of administration of the progress monitoring 
measure and the administration of that year’s PSSA. 
When lack of proficiency on the PSSA was being predicted by ORF progress 
monitoring measures, sensitivity index values fluctuated widely by no Title I students and 
Title I students, as well as by cohort.  Sensitivity values were highest for the third grade 
PSSA predicted by third grade ORF measures for both groups, with values ranging from 
75% to 100% for no Title I students and 69% to 100% for Title I students.  Predictions of 
lack of proficiency on the fourth grade PSSA by the fourth grade ORF measures were  
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Table 25 
Sensitivity Percentages for No Title I and Title I Students in the Younger and Older Cohorts 
 Younger Cohort 
 
Older Cohort 
 Third Grade PSSA 
 
2010 
Third Grade PSSA 
 
2009 
Fourth Grade PSSA 
 
2010 
 
  No Title I 
 
  Title I 
 
  No Title I 
 
  Title I 
 
  No Title I 
 
  Title I 
 
 
 
Progress-Monitoring Measure 
 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
 
4Sight 
 
ORF 
 
4Sight 
Winter grade 1 
 
    65%  59%  75%  63%  55%  42%  
Spring grade 1 
 
    70%  71%  100%  44%  29%  38%  
Fall grade 2 
 
    75%  76%  100%  63%  45%  47%  
Winter grade 2 
 
    75%  59%  75%  50%  27%  32%  
Spring grade 2 
 
    70%  65%  75%  44%  27%  32%  
Fall:  early fall grade 3 
 
    76%   95% 71% 100% 75% 100% 69% 88% 27% 73% 53% 100% 
Winter:  late fall grade 3 
 
    86%   76% 82%    82% 88%     88% 88% 94% 55% 73% 68%     95% 
Spring:  winter grade 3 
 
100% 100% 88%    65% 88% 100% 94% 94% 73% 64% 89%     95% 
Fall:  early fall grade 4 
 
        45% 82% 84%     95% 
Winter:  late fall grade 4 
 
        55% 64% 79%     84% 
Spring:  winter grade 4 
 
        45% 82% 68%     89% 
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lower (27%, 55%, and 73%, respectively, for fall, winter, and spring testing for no Title I 
students and 53%, 68%, and 89%, respectively, for fall, winter, and spring testing for 
Title I students).  ORF measures in first and second grade yielded better Sensitivity 
values when predicting third grade PSSA results than when predicting fourth grade PSSA 
results. 
When lack of proficiency on the PSSA was being predicted by 4Sight results, 
sensitivity values were more consistent across cohorts for no Title I students and Title I 
students, with values ranging from 64% to 100% for no Title I students and 65% to 100% 
for Title I students.  In 10 of 12 comparisons, sensitivity values based on predictions from 
4Sight results were equal to or higher than sensitivity values based on predictions from 
ORF results for no Title I students.  In 11 of 12 comparisons, sensitivity values were 
equal to or higher than sensitivity values based on predictions from ORF results for Title 
I students.  These data indicate that 4Sight results were more effective at identifying 
students at risk of not passing the PSSA than ORF measures for both cohorts for third 
grade PSSA results and for fourth grade PSSA results for the older cohort.   
Table 26 displays specificity percentages for no Title I and Title I students in each 
cohort.  Specificity percentages indicate the percentage of students categorized as 
proficient on the Pennsylvania System of School Assessment (PSSA) who were 
identified as not at risk on ORF score categories or proficient on 4Sight assessment score 
levels.  Specificity answers the question “Of all the students who passed the PSSA, how 
many were predicted to pass?” The specificity index reflects the level of agreement about 
positive outcomes on the progress monitoring and PSSA measures.  
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Table 26 
Specificity Percentages for No Title and Title I Students in the Younger and Older Cohorts 
 Younger Cohort Older Cohort 
 
 Third Grade PSSA 
 
2010 
 
Third Grade PSSA 
 
2009 
Fourth Grade PSSA 
 
2010 
  No Title I 
 
  Title I 
 
  No Title I 
 
  Title I 
 
  No Title I 
 
  Title I 
 
 
 
Progress-Monitoring Measure 
 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
Winter grade 1 
 
91%  68%  91%  66%  91%  55%  
Spring grade 1 
 
91%  56%  91%  62%  86%  59%  
Fall grade 2 
 
87%  40%  89%  59%  86%  52%  
Winter grade 2 
 
96%  64%  94%  75%  91%  66%  
Spring grade 2 
 
92%  40%  95%  59%  92%  52%  
Fall:  early fall grade 3 
 
79% 66% 28% 12% 93% 73% 63% 25% 90% 72% 55% 34% 
Winter:  late fall grade 3 
 
79% 84% 24% 40% 84% 76% 50% 47% 83% 77% 41% 52% 
Spring:  winter grade 3 
 
51% 86% 16% 64% 73% 80% 22% 63% 73% 78% 21% 69% 
Fall:  early fall grade 4 
 
        74% 77% 34% 38% 
Winter:  late fall grade 4 
 
        80% 86% 38% 59% 
Spring:  winter grade 4 
 
        84% 93% 38% 66% 
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When lack of proficiency on the PSSA was being predicted by ORF progress 
monitoring measures, specificity index values were more consistent and higher for no 
Title I students than Title I students in first and second grades for both cohorts, with 
values in the 86% to 96% range for no Title I students and values in the 40% to 75% 
range for Title I students.  Across ORF testing in grade 3 for both cohorts, specificity 
index values were lower and less consistent, ranging from 51% to 93% for no Title I 
students and ranging from 16% to 63% for Title I students.  Additionally, for no Title I 
students and Title I students, percentages showed a consistent pattern of decrease from 
fall to spring, indicating that as PSSA testing approached, fewer students thought to be 
not at risk based on ORF progress monitoring actually passed the PSSA.  This trend was 
reversed for the older cohort in their fourth grade year, as specificity values increased 
modestly increased from fall to spring.  Although the pattern of increase indicated 
improvement in ORF progress monitoring consistency with PSSA proficient results, the 
values were lower for Title I students than no Title I students (34%, 34%, and 38%, 
respectively, for the fall, winter, and spring progress monitoring for Title I students and 
74%, 80%, and 84%, respectively, for fall, winter, and spring progress monitoring for No 
Title I students).   
When 4Sight was used as the indicator of at risk status, specificity index values 
typically were higher than those obtained with ORF comparisons and showed a consistent 
pattern of increase from fall to early winter for both cohorts in third grade and fourth 
grade.  Overall, 4Sight progress monitoring results were less consistent with PSSA results 
for a greater number of students than ORF progress monitoring results.  However, 4Sight 
measures produced lower specificity values than ORF measures in the fall of third grade 
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for both cohorts (79% versus 66% and 84% versus 73%, respectively, for no Title I 
students and 28% versus 12% and 63% versus 25%, respectively, for Title I students).  
This trend was reversed by late winter/early spring, at which time 4Sight results produced 
higher specificity values (51% versus 86% and 73% versus 80%, respectively, for no 
Title I students and 16% versus 64% and 22% versus 63%, respectively, for Title I 
students).  Lower specificity values in the fall leading to much higher specificity values 
in the spring, as seen with the 4Sight measures, is a better pattern of results, as it means 
that as the school year progressed, a greater number of students who were performing 
adequately on progress monitoring measures also performed effectively on the PSSA in 
the spring.   
Table 27 displays kappa values as percentages of agreement above chance 
between ORF score categories and 4Sight assessment score levels as well as PSSA score 
levels for no Title I and Title I students in each cohort.  The higher the kappa value, the 
more effective the progress monitoring measure in terms of matching students’ progress 
monitoring results, whether identified as at risk or not at risk, with their state competency 
test results, whether identified as proficient or not proficient.  
When PSSA results were compared to ORF progress monitoring measures, the 
greatest improvement over chance agreement was demonstrated with first and second 
grade assessments compared to third grade PSSA results for no Title I and Title I students 
in both cohorts.  As both cohorts progressed to third grade, kappa percentages associated 
with ORF measures for no Title I and Title I students dropped in value across the school 
year, with the exception of Title I students in the younger cohort.  By the spring of third  
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Table 27 
Kappa Percentages for No Title and Title I Students in the Younger and Older Cohorts 
 Younger Cohort 
 
Older Cohort 
 Third Grade PSSA 
 
2010 
 
Third Grade PSSA 
 
2009 
Fourth Grade PSSA 
 
2010 
  No Title I 
 
  Title I 
 
  No Title I 
 
  Title I 
 
  No Title I 
 
  Title I 
 
 
 
Progress-Monitoring Measure 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
 
4Sight 
Winter grade 1 
 
49%  27%  45%  26%  38%   -3%  
Spring grade 1 
 
53%  25%  59%  6%  11%   -3%  
Fall grade 2 
 
49%  15%  50%  20%  22%   -1%  
Winter grade 2 
 
69%  22%  53%  25%  17%   -3%  
Spring grade 2 
 
56%       4%  57%  3%  18%   -17%  
Fall:  early fall grade 3 
 
36% 31%     -1% 10% 50% 26% 28%     9% 15% 21%  8% 29% 
Winter:  late fall grade 3 
 
42% 45%      6% 20% 36% 25% 31% 33% 24% 25%  9% 42% 
Spring:  winter grade 3 
 
21% 61%      4% 28% 22% 34% 11% 48% 22% 23%  9% 59% 
Fall:  early fall grade 4 
 
        10% 31% 16% 28% 
Winter:  late fall grade 4 
 
        20% 35% 15% 40% 
Spring:  winter grade 4 
 
        20% 60%  6% 51% 
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grade, percentage of improvement over chance agreement between ORF and third grade 
PSSA was 21% for no Title I students and 4% for Title I students in the younger cohort 
and 22% for no Title I students and 11% for Title I students in the older cohort, indicating 
a relatively low degree of accuracy.  For the older cohort, third grade ORF and fourth 
grade ORF results compared to fourth grade PSSA results produced ORF kappa values 
that increased relatively consistently over the course of the school year for no Title I 
students and Title I students (with the exception of fourth grade ORF scores for Title I 
students), but were also relatively low in fall, winter, and spring, with values ranging 
from 10% to 24% for no Title I students and 6% to 16% for Title I students.   
When PSSA results were compared to 4Sight progress monitoring results, a 
consistent pattern of increasing kappa values was observed across the three 
administrations in third grade for the younger cohort and in both third and fourth grades 
for the older cohort.  In the fall, kappa values were relatively low, ranging from 21% to 
31% for no Title I students and 9% to 29% for Title I students, but kappa values 
increased to substantially higher levels by the late winter administration, ranging from 
23% to 61% for no Title I students and 28% to 59% for Title I students improvement 
over chance.  The 4Sight kappa values were typically higher than the ORF values.  At the 
progress monitoring closest to PSSA administration, kappa values were consistently 
better for 4Sight measures than for the ORF measures (no Title I students:  21% versus 
61%, 22% versus 34%, 22% versus 23%, and 20% versus 60%; Title I students:  4% 
versus 28%, 11% versus 48%, 9% versus 59%, and 6% versus 51%).  These results show 
that progress monitoring results with 4Sight measures increased over time within each 
school year and usually produced a greater level of agreement with PSSA results than 
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progress monitoring with ORF measures at all times during the school year.  Overall, 
these kappa percentages demonstrate the relationship between 4Sight assessments to 
PSSA more than ORF measures’ relationship to the PSSA for No Title and Title I 
students on the third grade PSSA and for no Title students on the fourth grade PSSA.   
To analyze the relationship between Pennsylvania System of School Assessment 
(PSSA) score levels in grades 3 and 4 and ORF/4Sight assessment scores for students 
receiving IEP services and students not receiving IEP services, cross-tabulation tables 
were constructed for each cohort based on the grouping variable of IEP.  The data from 
these cross-tabulation tables were utilized to calculate improvement index, instability 
index, sensitivity, specificity, and kappa values.  Results of these analyses are reported in 
Tables 28 through 32 for both cohorts for students receiving IEP services and students 
not receiving IEP services. 
Table 28 displays the improvement index percentages calculated for no IEP and 
IEP students in both cohorts.  Improvement index percentages indicate the percentage of 
students categorized as at risk of earning scores in the not proficient range on the PSSA, 
based on ORF score categories or 4Sight assessments, who performed at a proficient 
level on the PSSA.  
When ORF measures were used as indicators of at risk status for no IEP and IEP 
students, Improvement Index values were highest for the older cohort’s IEP students 
when ORF scores were compared with fourth grade PSSA results and for the younger 
cohort’s no IEP students when ORF scores were compared with third grade PSSA results.  
Improvement Index values were lowest for the older cohort’s no IEP and IEP students
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Table 28 
Improvement Index Percentages for No IEP and IEP Students in the Younger and Older Cohorts 
 Younger Cohort 
 
Older Cohort 
 Third Grade PSSA 
 
2010 
Third Grade PSSA 
 
2009 
 
Fourth Grade PSSA 
 
2010 
  No IEP 
 
  IEP 
 
  No IEP 
 
  IEP 
 
  No IEP 
 
  IEP 
 
 
 
Progress-Monitoring Measure 
 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
 
4Sight 
Winter grade 1 
 
63%  24%  63%  50%  58%  67%  
Spring grade 1 
 
59%  28%  64%  60%  64%  80%  
Fall grade 2 
 
68%  29%  65%  55%  65%  73%  
Winter grade 2 
 
55%  17%  45%  56%  64%  72%  
Spring grade 2 
 
65%  30%  69%  53%  75%  71%  
Fall:  early fall grade 3 
 
76% 75% 32% 40% 53% 78% 58% 58% 63% 65% 68% 67% 
Winter:  late fall grade 3 
 
73% 70% 27% 24% 68% 73% 55% 57% 62% 57% 73% 70% 
Spring:  winter grade 3 
 
81% 59% 35% 27% 78% 71% 58% 35% 67% 60% 71% 53% 
Fall:  early fall grade 4 
 
        71% 62% 68% 62% 
Winter:  late fall grade 4 
 
        64% 48% 70% 65% 
Spring:  winter grade 4 
 
        65% 33% 71% 53% 
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when ORF scores were compared to third grade PSSA scores and for the younger 
cohort’s IEP students as indicators to third grade PSSA scores.  Improvement index 
values were almost consistently higher for no IEP students in the younger and older 
cohorts as indicators of third grade PSSA scores; however, improvement index values 
were almost consistently higher for IEP students in the older cohort as an indicator of 
fourth grade PSSA scores.  Improvement index values were variable when comparisons 
were made with grade 1 and grade 2 ORF measures than when comparisons were made 
with grade 3 and 4 ORF measures.  Across ORF testing in grade 3 for both cohorts and 
grade 4 for the older cohort, improvement index percentages generally increased from 
fall to spring, indicating that as PSSA testing approached, greater numbers of students 
thought to be at risk actually passed the PSSA.   
 When 4Sight was used as the indicator of at risk status, improvement index values 
typically were comparable to those obtained with ORF comparisons, but showed a 
consistent pattern of decrease from fall to early winter for no IEP and IEP students in the 
younger and older cohorts in third grade and for the older cohort in fourth grade.  This 
indicates that as PSSA testing approached, fewer students who were identified as not 
proficient on the 4Sight test were able to pass the PSSA test.  Progress monitoring in 
early fall with the 4Sight measure produced improvement index percentages of 75% and 
78%, respectively, for no IEP students and 40% and 58%, respectively, for IEP students 
with the third grade PSSA results for the younger and older cohorts and 62% for both the 
no IEP and IEP students with the fourth grade PSSA results for the older cohort.  These 
values are comparable to the best improvement index values obtained between ORF 
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measures and PSSA results at various points in time.  The expected pattern of results for 
improvement index values was found for no IEP and IEP students in both cohorts. 
 Table 29 displays instability percentages calculated for no IEP and IEP students 
for both cohorts.  Instability percentages represent the percentage of students identified as 
not at risk on ORF score categories or proficient on 4Sight assessments score levels who 
earned not proficient scores on the PSSA.  
 When ORF measures were used as indicators of at risk status, instability index 
values ranged from 1% to 20%, with the lowest values occurring with no IEP and the 
third grade PSSA results for both cohorts and the highest values occurring with IEP 
students and the third grade and fourth grade PSSA results for both cohorts.  Instability 
index values ranged from 5% to 7% when first and second grade ORF measures were 
compared to third grade PSSA results for No IEP students in both cohorts.  The highest 
instability index values occurred when first and second grade ORF measures were 
compared with third grade PSSA results for the younger cohort’s IEP students (10% to 
20%) and for fourth grade PSSA results for the older cohort’s no IEP students (13% to 
16%).  Failure on the ORF outcome measure by up to 20% of the IEP and no IEP 
students thought to be successful represents a critical blind spot in the assessment and 
intervention processes of an educational program. 
 When 4Sight measures were used as the indicator of at risk status, 
instability index values were consistently low (0% to 11%) and were usually lower than 
the values obtained with ORF measures at similar times of the school year for no IEP and 
IEP students in the older cohort for third grade and fourth grade PSSA results.  These 
results indicate that early progress monitoring with ORF and 4Sight measures in third  
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Table 29 
Instability Percentages for No IEP and IEP Students in the Younger and Older Cohorts 
 Younger Cohort 
 
Older Cohort 
 Third Grade PSSA 
 
2010 
 
Third Grade PSSA 
 
2009 
Fourth Grade PSSA 
 
2010 
  No IEP 
 
  IEP 
  
  No IEP 
 
  IEP 
 
  No IEP 
 
  IEP 
 
 
 
Progress-Monitoring Measure 
 
 
ORF 
 
4Sight 
 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
Winter grade 1 
 
7%  20%  5%  10%  13%  14%  
Spring grade 1 
 
5% 
 
 20%  6%  0%  15%   9%  
Fall grade 2 
 
6%  12%  5%  6%  13%  11%  
Winter grade 2 
 
7%  10%  6%  14%  15%  14%  
Spring grade 2 
 
7%  18%  7%  13%  16%  13%  
Fall:  early fall grade 3 
 
6% 1% 17% 0% 4% 1% 14% 6% 13% 4% 10% 0% 
Winter:  late fall grade 3 
 
4% 5% 11% 1% 2% 1%  6% 6%  9% 3% 11% 6% 
Spring:  winter grade 3 
 
2% 3%  7% 1% 1% 1%  6% 0%  5% 6%  6% 0% 
Fall:  early fall grade 4 
 
        10% 4%  6% 0% 
Winter:  late fall grade 4 
 
         9% 6%  6% 5% 
Spring:  winter grade 4 
 
        11% 4%  6% 0% 
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grade produced more stable positive predictions of PSSA outcomes for no IEP students 
than IEP students.  However, progress monitoring with ORF and 4Sight measures in 
fourth grade produced less stable positive predictions of PSSA outcomes for no IEP 
students compared to IEP students. 
Table 30 displays sensitivity percentages for no IEP and IEP students from each 
cohort.  Sensitivity percentages represent the percentage of students who earned PSSA 
scores in the not proficient range who also were categorized as at risk on ORF or not 
proficient on 4Sight assessments.  It is important to note that high sensitivity percentages 
reflect a lack of effectiveness of any instructional efforts that may have occurred between 
the time of administration of the progress monitoring measure and administration of that 
year’s PSSA.   
When lack of proficiency on the PSSA was being predicted by ORF progress 
monitoring measures, sensitivity index values fluctuated widely by no IEP students and 
IEP students, as well as by cohort.  ORF measures in first and second grade yielded better 
sensitivity values when predicting third grade PSSA results than when predicting fourth 
grade PSSA results.  Sensitivity values were highest for the third grade PSSA predicted 
by the third grade ORF measures for no IEP students and IEP students in both cohorts, 
with values ranging from 65% to 95% for no IEP students and 73% to 94% for IEP 
students.  Prediction of lack of proficiency on the fourth grade PSSA by the fourth grade 
ORF measures was less accurate for no IEP students than IEP students (64%, 64%, and 
50%, respectively, for fall, winter, and spring testing for no IEP students and 88%, 88%, 
88%, respectively, for fall, winter, and spring testing for IEP students).  
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Table 30 
Sensitivity Percentages for No IEP and IEP Students in the Younger and Older Cohorts 
 Younger Cohort 
 
Older Cohort 
 Third Grade PSSA 
 
2010 
 
Third Grade PSSA 
 
2009 
Fourth Grade PSSA 
 
2010 
  No IEP 
  
  IEP 
 
  No IEP 
 
  IEP 
 
  No IEP 
 
  IEP 
 
 
 
Progress-Monitoring Measure 
 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
 
4Sight 
Winter grade 1 
 
50%  76%  54%  82%  36%  67%  
Spring grade 1 
 
65%  76%  44%  100%  25%  75%  
Fall grade 2 
 
65%  88%  62%  91%  36%  75%  
Winter grade 2 
 
50%  88%  46%  73%  18%  63%  
Spring grade 2 
 
55%  82%  38%  73%  18%  63%  
Fall:  early fall grade 3 
 
65% 95% 83% 100% 69% 92% 73%  91% 32% 86% 75% 100% 
Winter:  late fall grade 3 
 
80% 70% 89%  89% 85% 92% 91%  91% 59% 86% 75%  88% 
Spring:  winter grade 3 
 
95% 80% 94%  89% 92% 92% 91% 100% 82% 77% 88% 100% 
Fall:  early fall grade 4 
 
        64% 86% 88% 100% 
Winter:  late fall grade 4 
 
        64% 73% 88%  88% 
Spring:  winter grade 4 
b 
        50% 82% 88% 100% 
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When lack of proficiency on the PSSA was being predicted by 4Sight results, 
sensitivity values were more consistent across IEP students than no IEP students and 
cohorts, with values ranging from 70% to 95% for no IEP students and 88% to 100% for 
IEP students.  In 9 of 12 comparisons, sensitivity values based on predictions from 4Sight 
results were equal to or higher than sensitivity values based on predictions from ORF 
results for no IEP students.  In 11 of 12 comparisons, sensitivity values based on 
predictions from 4Sight results were equal to or higher than sensitivity values based on 
predictions from ORF results for IEP students.  These data indicate that 4Sight results 
were more effective in identifying students at risk of not passing the PSSA than ORF 
measures for both cohorts for third grade PSSA results and for fourth grade PSSA results 
for the older cohort.   
Table 31 displays specificity percentages of no IEP and IEP students in each 
cohort.  Specificity percentages indicate the percentage of students categorized as 
proficient on the Pennsylvania System of School Assessment (PSSA) who were 
identified as not at risk on ORF score categories or proficient on 4Sight assessment score 
levels.  The specificity index answers the question “Of all the students who passed the 
PSSA, how many were predicted to pass?”  The specificity index reflects the level of 
agreement about positive outcomes on the progress monitoring and PSSA measures, 
whereas the stability index reflects the number of students who remained stable or 
consistent in their performance from the time of the progress monitoring assessment until 
the time of administration of the PSSA. 
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Table 31 
Specificity Percentages for No IEP and IEP Students in the Younger and Older Cohorts 
 Younger Cohort 
 
Older Cohort 
 Third Grade PSSA 
 
2010 
 
Third Grade PSSA 
 
2009 
Fourth Grade PSSA 
 
2010 
  No IEP 
 
  IEP 
 
  No IEP 
 
  IEP 
 
  No IEP 
 
  IEP 
 
 
 
Progress-Monitoring Measure 
 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
 
4Sight 
Winter grade 1 
 
88%  80%  90%  67%  90%  60%  
Spring grade 1 
 
87%  76%  92%  55%  91%  45%  
Fall grade 2 
 
81%  71%  87%  59%  86%  50%  
Winter grade 2 
 
92%  86%  96%  66%  94%  59%  
Spring grade 2 
 
86%  70%  91%  69%  89%  63%  
Fall:  early fall grade 3 
 
72% 60% 68% 45% 92% 64% 62% 52% 89% 68% 59% 50% 
Winter:  late fall grade 3 
 
70% 78% 73% 77% 81% 73% 59% 55% 81% 77% 50% 50% 
Spring:  winter grade 3 
 
44% 84% 59% 73% 64% 75% 52% 79% 66% 77% 47% 72% 
Fall:  early fall grade 4 
 
        69% 72% 53% 59% 
Winter:  late fall grade 4 
 
        77% 86% 50% 59% 
Spring:  winter grade 4 
 
        82% 92% 47% 72% 
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When lack of proficiency on the PSSA was being predicted by ORF progress 
monitoring measures, specificity index values were more consistent and higher for no 
IEP students in first and second grades for both cohorts, with values mostly in the 81% to 
96% range for no IEP students and values in the 45% to 86% range for IEP students.  
Across ORF testing in grade 3 for both cohorts, specificity index values were much lower 
for no IEP students, ranging from 44% to 92% for no IEP students and ranging from 47% 
to 73% for IEP students.  Additionally, percentages showed a consistent pattern of 
decrease from fall to spring, indicating that as PSSA testing approached, fewer students 
thought to be not at risk based on ORF progress monitoring actually passed the PSSA.  
This trend was reversed for No IEP students in the older cohort in their fourth grade 
school year, as specificity values increased modestly from fall to spring.  Although the 
pattern of increase indicated improvement in ORF progress monitoring consistency with 
PSSA proficient results, the values were relatively low (69%, 77%, and 82%, 
respectively, for the fall, winter, and spring progress monitoring for no IEP students).  
Percentages showed a pattern of decrease from fall to spring for IEP students in the older 
cohort in their fourth grade school year, indicating a decrease in ORF progress 
monitoring consistency with PSSA proficient results (53%, 50%, and 47%, respectively, 
for fall, winter, and spring progress monitoring). 
When 4Sight was used as the indicator of at risk status, specificity index values 
typically were consistent with or lower than those obtained with ORF comparisons and 
showed a consistent pattern of increase from fall to early winter for both cohorts in third 
grade and in fourth grade.  Overall, 4Sight progress monitoring results were as consistent 
as ORF progress monitoring results with PSSA results.  Although 4Sight measures 
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produced lower specificity values than ORF measures in the fall of third grade for both 
cohorts (72% versus 60% and 92% versus 64%, respectively, for no IEP students and 
68% versus 45% and 62% versus 52%, respectively, for IEP students), this trend was 
reversed by late-winter/early spring, at which time 4Sight results produced higher 
specificity values (44% versus 84% and 64% versus 75%, respectively, for no IEP 
students and 59% versus 73% and 52% to 79%, respectively, for IEP students).  Lower 
specificity values in the fall leading to much higher specificity values in the spring as 
seen with the 4Sight measures is a better pattern of results; as the school year progressed, 
a greater number of students who performed adequately on progress monitoring measures 
also performed effectively on the PSSA in the spring.   
Table 32 displays kappa percentages for no IEP and IEP students in both cohorts.  
Kappa values indicate the percentages of increase over chance level between ORF score 
categories and 4Sight assessment score levels as well as PSSA score levels.  The higher 
the kappa value, the more effective the progress monitoring measure in terms of matching 
students’ progress monitoring results, whether identified as at risk or not at risk on their 
state competency test results, whether identified as proficient or not proficient.  
When PSSA results were compared to ORF progress monitoring measures, the 
greatest improvement over chance agreement was demonstrated with the first and second 
grade assessments as compared to third grade PSSA results for no IEP and IEP students 
in both cohorts.  As both cohorts progressed to third grade, kappa percentages for ORF 
measures consistently dropped in value across the school year for no IEP students, but 
increased in value across the school year for IEP students.  By the spring of third grade, 
percentage of improvement over chance agreement between ORF and third grade PSSA
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Table 32 
Kappa Percentages for No IEP and IEP Students in the Younger and Older Cohorts 
 Younger Cohort 
 
Older Cohort 
 Third Grade PSSA 
 
2010 
Third Grade PSSA 
 
2009 
Fourth Grade PSSA 
 
2010 
 
  No IEP  
 
  IEP 
 
  No IEP  
 
  IEP 
 
  No IEP  
 
  IEP 
 
 
 
Progress-Monitoring Measure 
 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
 
ORF 
 
4Sight 
Winter grade 1 
 
33%  56%  36%  41%  28%  20%  
Spring grade 1 
 
41%  52%  33%  36%  18%  10%  
Fall grade 2 
 
32%  58%  36%  38%  22%  15%  
Winter grade 2 
 
40%  74%  45%  32%  15%  15%  
Spring grade 2 
 
33%  52%  26%  36%  8%  18%  
Fall:  early fall grade 3 
 
21% 25% 50% 43% 50% 24% 28% 31% 22% 34% 23% 29% 
Winter:  late fall grade 3 
 
27% 31% 60% 65% 38% 32% 38% 34% 33% 45% 15% 22% 
Spring:  winter grade 3 
 
14% 45% 51% 60% 23% 34% 31% 68% 30% 40% 20% 51% 
Fall:  early fall grade 4 
 
        22% 38% 25% 37% 
Winter:  late fall grade 4 
 
        31% 51% 22% 30% 
Spring:  winter grade 4 
 
        27% 67% 20% 51% 
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was 14% for no IEP students and 51% for IEP students in the younger cohort and 23% 
for no IEP students and 31% for IEP students in the older cohort; this indicates a lower 
degree of accuracy for no IEP students compared to IEP students.  For the older cohort, 
third grade ORF and fourth grade ORF results compared to fourth grade PSSA results 
were relatively consistent but also fairly low values in fall, winter, and spring (15% to 
25%). 
When PSSA results were compared to 4Sight progress monitoring results, a 
consistent pattern of increasing kappa values was observed across the three 
administrations in the third grade for the younger cohort and in both third and fourth 
grades for the older cohort.  In the fall, kappa values were relatively low, ranging from 
24% to 38% for no IEP students and ranging from 29% to 43% for IEP students, but 
increased to substantially higher levels of improvement over chance by the late winter 
administration, ranging from 34% to 67% for no IEP students and ranging from 51% to 
68% for IEP students.  The 4Sight kappa values typically were higher than the ORF 
values.  At the progress monitoring closest to PSSA administration, kappa values were 
consistently better for the 4Sight measures than for the ORF measures (no IEP students:  
14% versus 45%, 23% versus 34%, 30% versus 40%, and 27% versus 67%; IEP students:  
51% versus 60%, 31% versus 68%, 20% versus 51%, and 20% versus 51%).  These 
results indicate that progress monitoring with 4Sight measures increased over time within 
each school year and usually produced a greater level of agreement with PSSA.  
Therefore, ORF measures are not a short-term predictor for PSSA proficiency levels and 
may be unrelated to PSSA reading measures as compared to 4Sight assessments.     
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Chapter 4 
Discussion 
As a result of national legislation, such as the IDEIA 2004 and NCLB 2001, 
standards and school accountability have become a requirement and responsibility of 
school districts throughout the United States (U.S. Department of Education, 2001, 
2004).  These laws have resulted in the U.S. education system moving towards a response 
to intervention and instruction model (RtII; formerly the RtI model), which includes state 
administered standardized assessments and school district administered screening and 
progress monitoring procedures (National Center for Learning Disabilities, 2010; 
Pennsylvania Department of Education, 2009; Wang et al., 2008).  In the area of reading, 
oral reading fluency measures (such as DIBELS and running records) have become 
standard practice in elementary schools, as they have been identified as predicting 
performance on state standardized reading comprehension assessments such as the 
Pennsylvania System of School Assessment (Clay, 1993, 2000; Good & Kaminski, 2002; 
Pennsylvania Department of Education, 2009; University of Oregon Center on Teaching 
and Learning, 2009).  Some states, such as Pennsylvania, have implemented other 
reading comprehension measures such as the 4Sight assessments to prepare students for 
state assessments and to monitor student progress (Pennsylvania Department of 
Education, 2009).  The relationship between ORF measures and reading comprehension 
has been reported in many research studies with DORF measures and state-administered 
standardized assessments (Buck & Torgesen, 2003; Crawford et al., 2001; Fuchs et al., 
2001; Good et al., 2001, 2002; Keller & Shapiro, 2005; McGlinchey & Hixson, 2004; 
Roehrig et al., 2007; Shapiro et al., 2006, 2007; Shaw & Shaw, 2002; Stage & Jacobsen, 
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2001; Wiley & Deno, 2005; Wood, 2006).  The current study anticipated results for a 
small suburban school district in southeastern Pennsylvania similar to those reported in 
previous studies.  The current study found similar correlational statistics, but the current 
study expanded upon prior research by examining individual benchmark assessments of 
oral reading as well as benchmark assessments of reading comprehension to identify the 
association of at risk or not at risk status on ORF measures and not proficient or 
proficient status on 4Sight assessments with not proficient or proficient performance on 
the PSSA for a third and fourth grade cohort.  Analyses involved the calculation of 
multiple indices (improvement, instability, sensitivity, specificity, and kappa indices) that 
reflected the consistency of progress monitoring results with PSSA results, by grade 
level, by gender, by socioeconomic status, by Title I services, and by individualized 
education plans in two elementary school cohorts (one cohort during third grade and the 
other cohort during third and fourth grade school years). 
     Correlations between screening measures and the PSSA. 
The 4Sight progress monitoring measures consistently produced higher 
correlations than oral reading fluency measures with the PSSA outcome measure.  This 
trend was stronger for the third grade PSSA than the fourth grade PSSA when examining 
4Sight assessments.  Therefore, it may be in school districts’ best interest to place greater 
emphasis on benchmark assessments of reading comprehension (such as the 4Sight 
assessment) in order to predict proficient status on the PSSA compared to brief measures 
of ORF.   
     Percentage of students earning proficient PSSA scores. 
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 Overall, the percentage of students who were proficient on the PSSA was 
relatively high for both cohorts.  For the majority of the groups, percentages of students 
passing the PSSA in third grade were higher for the older cohort than for the younger 
cohort.  With the exception of students with IEPs, the percentage of students who passed 
the PSSA decreased from third grade to fourth grade testing for the older cohort.  In both 
cohorts, the passing rate was consistently higher for females than males, for not ED 
students than ED students (the difference between the two groups was much smaller for 
the older cohort at both grades), for students without Title I services than for students 
with Title I services, and for students without an IEP than for students with an IEP.   
     Percentage of students at risk. 
 Total group at risk percentages.  Across all ORF measures and the early fall third 
grade 4Sight assessments, more students from the third grade cohort were identified as at 
risk compared to the fourth grade cohort.  For the older and younger cohorts, as 4Sight 
assessments were given in closer proximity to the administration of the PSSA, fewer 
students were identified as at risk (i.e., fewer students were identified as at risk of earning 
a not proficient score from the early fall 4Sight assessment to the winter 4Sight 
assessment).  By early winter, 4Sight assessment at risk percentages approximated the 
PSSA not proficient percentages much more closely than the winter or spring ORF at risk 
percentages for students in both cohorts.   
 Male-female percentages.  For all progress monitoring measures, at every grade 
level for both cohorts, male students consistently showed higher percentages of being 
identified as at risk than female students.  ORF at risk percentages continually increased 
across the three administrations for both male and female students in both cohorts, 
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whereas 4Sight at risk percentages continually decreased across the three administrations.  
By early winter, 4Sight assessment at risk percentages approximated the PSSA not 
proficient percentages much more closely than the winter or spring ORF at risk 
percentages for both male and female students in both cohorts.    
ED-not ED percentages.  For both cohorts, for all progress monitoring measures, 
results at every grade level showed higher percentages of students in the ED groups being 
identified as at risk than students in the not ED group.  Comparing ORF and 4Sight at 
risk percentages in grade 3 for both cohorts, ORF at-risk percentages increased across the 
three administrations for the ED and the not ED groups, whereas 4Sight at risk 
percentages decreased across the three administrations.  Comparison of ORF and 4Sight 
at risk percentages in grade 4 for the older cohort yielded ORF and 4Sight at risk 
percentages that decreased across the three administrations for both ED and not ED 
groups (except for the winter ORF administration).  By early winter, 4Sight assessment at 
risk percentages approximated the PSSA not proficient percentages much more closely 
than the winter or spring ORF at-risk percentages for both ED and not ED students in 
both cohorts. 
Title I-no Title I percentages.  For both cohorts, on all measures, results 
consistently showed significantly higher percentages of students in the Title I groups 
identified as at risk than for the no Title I groups.  Within and across cohorts, ORF 
measures and 4Sight assessments produced similar results for the younger and older 
cohorts for both Title I and no Title I students.  Comparing ORF and 4Sight at risk 
percentages in grade 3 for the younger and older cohorts found that ORF at risk 
percentages increased across the three administrations for both Title I and no Title I 
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groups, whereas 4Sight at risk percentages decreased across the three administrations.  A 
similar pattern was found in grade 4 for the older cohort.  By early winter, 4Sight 
assessment at risk percentages approximated the PSSA not proficient percentages much 
more closely than the winter or spring ORF at risk percentages for both Title I and no 
Title I students in both cohorts.   
IEP-no IEP percentages. For all progress monitoring measures, results at each 
grade level for both cohorts consistently showed higher percentages of students in the 
IEP groups identified as at risk compared to students in the no IEP groups.  In grade 3, 
for both cohorts, when ORF and 4Sight at risk percentages were compared, ORF at risk 
percentages increased across the three administrations for IEP and no IEP groups, 
whereas 4Sight at risk percentages continually decreased across the three administrations.  
In grade 4 for the older cohort, for both groups, ORF and 4Sight at risk percentages 
decreased across the three administrations.  By early winter, 4Sight assessment at risk 
percentages approximated the PSSA not proficient percentages much more closely than 
the winter or spring ORF at risk percentages for IEP and no IEP students in both cohorts. 
     Comparing progress monitoring with PSSA outcomes. 
 By grade and by cohort, ORF and 4Sight progress monitoring categorical results 
were compared to PSSA score levels by calculating values for the improvement index, 
the Instability index, the sensitivity index, the specificity index, and kappa.  
     Improvement index. 
Improvement index values indicate percentages of students identified as at risk by 
progress monitoring measures, but who were proficient on the PSSA outcome measure.  
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Improvement index values may be affected by general education instruction or 
interventions, such as Title I services and special education.   
Based on ORF testing, improvement index percentages generally increased from 
fall to spring for all student groups and variables of both cohorts (with the exception of 
ED students of the older cohort’s performance on third grade PSSA, not ED students 
performance on the fourth grade PSSA, and Title I students of the younger cohort).  
These findings indicate that as PSSA testing approached, greater numbers of students 
thought to be at risk on the basis of ORF testing actually passed the PSSA.  Improvement 
index values were almost consistently higher for not ED students, no Title I students, and 
no IEP students in the younger and older cohorts as indicators of third grade PSSA scores 
for both cohorts as compared to ED, Title I, and IEP students. 
When 4Sight was used as the indicator of at risk status, improvement index values 
were typically lower than those obtained with ORF comparisons and showed a consistent 
pattern of decrease from fall to early winter for both cohorts in third grade and the older 
cohort in fourth grade, for all groups analyzed.  These findings indicate that as PSSA 
testing approached, fewer students identified as not proficient on the 4Sight test were able 
to pass the PSSA test. 
By grade, gender, ED, Title I status, and education classification, improvement 
index values associated with ORF measures closer to the time of PSSA administration 
were higher than 4Sight assessments.  Although greater in magnitude, the improvement 
index values associated with the ORF measures closer to the time of administration of the 
PSSA reflect very sudden shifts in performance for these students.  Such sudden shifts 
are not likely to be the result of prolonged intervention efforts, but to a lack of 
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consistency between the ORF progress monitoring measure and the PSSA outcome 
measure.  In contrast, the pattern of steadily decreasing improvement index percentages 
associated with the 4Sight progress monitoring results is more consistent with what 
would be expected from improvement efforts when the progress monitoring measure is 
more closely aligned with the PSSA outcome measure.  When alignment is high, the 
results obtained earlier in the year reflect the largest gap between the progress monitoring 
results and PSSA outcome as well as the longest period during which intervention efforts 
can be applied to improve student skills.  Conversely, the closer the progress monitoring 
occurs to the time of the PSSA testing, the more likely it is that the PSSA outcome will 
mirror the progress monitoring results, since there is much less time for intervention 
efforts to effect a real change in skill levels.  The expected pattern of results for 
improvement index values was found when the 4Sight results were used to determine at 
risk status, in that the closer to the time of outcome testing, the lower the improvement 
index value.  Conversely, the expected pattern of results was not demonstrated when the 
ORF results were used to determine at risk status, in that the closer to the time of 
outcome testing, the higher the improvement index values. 
     Instability index results. 
Instability index percentages indicate the percentages of students identified as not 
at risk or proficient by a progress monitoring measure who conversely earned scores in 
the not proficient range on the PSSA outcome measure.  Ideally, no students identified as 
not at risk or as proficient would fail the PSSA outcome measure; therefore, an Instability 
Index value of 0% is the target for all educational programs.  This is important because a 
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goal of education is to ensure that students do not fall from not at risk or proficient status 
to not proficient on the PSSA.  
Examination of results with ORF measures indicate that progress monitoring with 
ORF in first and second grade was much less stable than desired for all groups, especially 
for Title I students.  Instability index values were consistently lower for no Title I 
students compared to Title I students and no IEP students compared to IEP students for 
both third grade and fourth grade PSSA results.  For all groups, when ORF measures 
were used as indicators of at risk status, instability index values were higher than when 
4Sight measures were used as the indicator of at risk status.  4Sight measures were 
typically lower than the values obtained with ORF measures at similar times of the school 
year for all groups, with the exception of Title I students, in both the younger and older 
cohorts across third and fourth grade assessments.  These results indicate that, in general, 
early year progress monitoring with ORF measures in third and fourth grades produced 
less stable positive predictions of PSSA outcomes than 4Sight measures for almost all 
groups of students in this study. 
 Ideally, no student identified as not at risk or as proficient would fail the PSSA 
outcome measure; therefore, these results indicate that early progress monitoring with 
ORF measures produced less stable positive predictions of PSSA outcomes than 4Sight 
assessments.  Failure on the PSSA outcome measure by up to 46% of students (across all 
groups and highest among those in need of educational interventions) thought to be on 
track for passing the PSSA represents a significant blind spot in utilizing ORF measures 
as an indicator of adequate progress in instructional programs.  Lack of stability can be a 
major problem in progress monitoring efforts because it can lead to miscalculation of the 
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adequacy of instruction provided to students identified as not at risk by ORF measures.  
Conversely, 4Sight assessments produced much lower instability index values than ORF 
measures, with a pattern of reducing instability values the closer to PSSA testing for most 
student groups. 
     Sensitivity index results. 
The sensitivity index represents the percentage of students earning PSSA scores 
in the not proficient categories who also earned progress monitoring scores in the at risk 
category.  Ideally, all students who do not earn proficient scores on the PSSA should 
have been identified during progress monitoring as at risk of not passing the PSSA; 
therefore, a sensitivity index value of 100% is the target for all educational programs.  It 
is important to realize that sensitivity index values of 100% do not indicate anything 
about the number of students who are at risk; rather, these numbers indicate the 
percentage of students who did not pass the outcome measure who also were identified as 
at risk.  If a program has only one student who fails the PSSA and that student was 
identified as at risk, the sensitivity index value would be 100%.  Likewise, the sensitivity 
index value would be 100% for a program in which 50% of the students did not earn 
proficient ratings on the PSSA, but all of these students also earned scores in the at risk 
range on a progress monitoring measure.  When progress is being monitored on a regular 
basis, sensitivity index values will fluctuate over time, consistent with fluctuations in 
instability index values.  Sensitivity index values greater than 0 may indicate that students 
did not benefit from general education or specific intervention efforts or may indicate that 
students were not able to demonstrate skill gains on a standardized group assessment.   
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Examination of sensitivity index values indicates that when not proficient status 
on the PSSA was predicted by ORF progress monitoring measures, sensitivity index 
values fluctuated widely by grade, by gender, by socioeconomic status, by Title I status, 
and by educational classification, as well as by cohort.  ORF measures in first and second 
grade yielded better Sensitivity values when predicting third grade PSSA results than 
when predicting fourth grade PSSA results by cohort, for not ED and ED students, for no 
Title I and Title students, and for no IEP and IEP students.  However, ORF measures 
yielded better sensitivity values for both genders when predicting third and fourth grade 
results and for Male students in the older cohort for predicting fourth grade PSSA results.  
Sensitivity values were highest for third grade ORF measure prediction of the third grade 
PSSA results for all groups analyzed in both cohorts.  Prediction of lack of proficiency on 
the fourth grade PSSA by the fourth grade ORF measures was lower than the third grade 
ORF measures for all groups, with the exception of IEP students.  
When lack of proficiency on the PSSA was being predicted by 4Sight results, 
sensitivity values were higher and more consistent for all groups compared to predictions 
from ORF results in the majority of comparisons between each group analyzed in both 
cohorts.  The data indicate that 4Sight results were more effective at identifying students 
at risk of not passing the PSSA than ORF measures by whole group, by grade, by gender, 
by socioeconomic status, by Title I status, and by educational classification for third 
grade PSSA results for both cohorts and for fourth grade PSSA results for the older 
cohort.   
     Specificity index results. 
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The specificity index is the percentage of students who earned PSSA scores in the 
Proficient category who also received progress monitoring scores in the not at risk or 
proficient categories.  Ideally, similar to the Sensitivity Index, Specificity Index values 
would be 100%, as this indicates the percentage of students who were considered not at 
risk or proficient on progress monitoring measures who also were considered proficient 
on the PSSA.  All students who earn proficient scores on the PSSA should have been 
identified during progress monitoring as likely to pass the PSSA (i.e., not at risk).  This 
would demonstrate that these students maintained their not at risk status, likely as a result 
of general education efforts.  It is important to realize that specificity index values of 
100% do not indicate anything about the number of students who are not at risk or 
proficient; rather, these numbers indicate the percentage of students who passed the 
outcome measure who also performed effectively with the progress monitoring measure.  
If 100 students pass the PSSA and all 100 were predicted to pass the PSSA, the 
specificity index value will be 100%.  However, the specificity index value would also be 
100% for a program in which only 50 of the 100 students earned proficient ratings on the 
PSSA, but all 50 of these students also earned scores in the not at risk range or proficient 
range on a progress monitoring measure. The specificity index answers the question “Of 
all the students who passed the PSSA, how many were predicted to pass?”   The 
specificity percentage reflects the level of agreement about positive outcomes between 
progress monitoring and PSSA measures. 
When proficiency on the PSSA was predicted by ORF progress monitoring 
measures, specificity index values were relatively consistent for first and second grades 
for both cohorts, higher for female students than male students, higher for not ED 
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students than ED students, higher for no Title I students than Title I students, and higher 
for no IEP students than IEP students.  Across ORF testing in grade 3 for both cohorts, 
specificity index values were much lower and variable for all groups.  Additionally, 
percentages showed a consistent pattern of decrease from fall to spring, which indicates 
that as PSSA testing approached, the number of students passing the PSSA who were 
predicted to pass the PSSA was fewer in number for each group of students analyzed in 
this study.  This trend was reversed for the older cohort in their fourth grade year, for all 
groups (with the exception of IEP students), as specificity values increased modestly 
from fall to spring.  Although the pattern of increase indicated improvement in ORF 
progress monitoring consistency with PSSA proficient results, the values were relatively 
low for students, by gender, and by socioeconomic status, as well as lower for Title I 
students compared to no Title I students and for IEP students compared to no IEP 
students. 
When 4Sight results were used as the indicator of at risk status, specificity index 
values typically were higher than those obtained with ORF comparisons and showed a 
consistent pattern of increase from fall to early winter for all groups in for both cohorts in 
third grade.  For the older cohort in fourth grade, specificity values decreased somewhat 
from fall to early winter when comparing third grade progress monitoring results to 
fourth grade PSSA results, but values remained higher than those obtained with ORF 
measures.  Overall, for the majority of the groups, 4Sight progress monitoring results 
were more consistent with PSSA results for a greater number of students and increased 
for most groups of students (with the exception of no IEP and IEP students).  Although 
4Sight measures produced lower specificity values than ORF measures in the fall of third 
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grade for all groups, this trend was reversed by late winter/early spring, when 4Sight 
results produced higher specificity values.  Lower specificity values in the fall leading to 
much higher specificity values in the spring, as seen with the 4Sight measures, is a better 
pattern of results.  As the school year progressed, more students who performed 
adequately on progress monitoring measures also performed effectively on the PSSA.  
Ideally, the best pattern of results across multiple administrations of a progress 
monitoring measure during the school year would be consistently high specificity values, 
as close to 100% as possible.  Overall, 4Sight progress monitoring results were more 
consistent with PSSA results than were ORF results for a greater number of male and 
female students, not ED and ED students, and no Title I and Title I students (but not for 
no IEP and IEP students) than ORF progress monitoring results. 
     Kappa index results.   
The kappa index reflects the percentage of improvement over random agreement 
to categories represented when progress monitoring results are compared with PSSA 
results.  The larger the kappa value, the better the match between the progress monitoring 
measure and the PSSA result.  Comparisons of at risk status on progress monitoring 
measures with PSSA results should show less consistency with fall progress monitoring 
measures, as instructional efforts have the longest time to impact student performance.  
At risk status on progress monitoring measures in the winter and spring are less likely to 
show disagreement, as it becomes increasingly more difficult to alter a student’s status 
from at risk to proficient on spring PSSA testing as the school year progresses.  The 
accuracy of predictions (reflected in kappa index percentages) should increase the closer 
the measure is administered to the PSSA.  
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When PSSA results were compared to ORF progress monitoring measures, the 
greatest improvements over chance agreement were demonstrated with first and second 
grade results compared to third grade results for all groups in both cohorts (except for 
Not ED students in the older cohort).  As both cohorts progressed to third grade, ORF 
measures percentages of agreement beyond chance with PSSA third grade results were 
lower than the values obtained with first and second grade ORF progress monitoring with 
two exceptions (fall third grade ORF for the older cohort, fall third grade ORF for the 
male students in the older cohort as compared to fourth grade PSSA results).  Kappa 
percentages consistently dropped in value across the school year for the majority of 
groups (except for male students and fourth grade PSSA results, fourth grade ORF and 
Not ED students, third grade ORF for ED students with the fourth grade PSSA, Title I 
students in the younger cohort, and IEP students).  This is a pattern opposite what would 
be expected if ORF progress monitoring results accurately reflected effective instruction 
efforts that enabled students to pass the PSSA despite early indicators of at risk status.  
By the spring of third grade, the percentage of improvement over chance agreement 
indicated a relatively low degree of accuracy by whole group, by gender, by 
socioeconomic status, by no Title I and Title I status, and for more no IEP students than 
IEP students.  For the older cohort, for each group analyzed, third grade ORF and fourth 
grade ORF results compared to fourth grade PSSA results were relatively consistent (with 
the exception of fourth grade ORF scores for Title I students), but had relatively low 
values in fall, winter, and spring. 
When PSSA results were compared to 4Sight progress monitoring results, a 
consistent pattern of increasing kappa values was observed across the three 
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administrations within a school year for each group in third grade for the younger cohort 
and in both third and fourth grades for the older cohort.  Further, for each group, in the 
fall, kappa values were relatively low, but increased to substantially higher levels by the 
late winter administration.  4Sight kappa values were typically higher than the ORF 
values, especially at progress monitoring closest to PSSA administration for all student 
groups.  These results indicate that progress monitoring with 4Sight measures increased 
over time during each school year and usually produced a greater level of agreement with 
PSSA results than progress monitoring with ORF measures at all times during the school 
year.  By grade, 4Sight assessments appeared more indicative of PSSA proficient score 
levels as compared to ORF measures, as demonstrated by increases in kappa percentages 
as the administration of 4Sight testing neared PSSA assessment (except for Title I 
students on the fourth grade PSSA).   
Ideally, progress monitoring efforts should not demonstrate good long-term 
predictions (i.e., ORF in first grade should not be predictive of fourth PSSA proficiency 
levels) because that would mean that instructional efforts did not have any effect on the 
performance of at-risk students.  The more predictive early measures are, the less 
productive education is in meeting its purpose of increasing overall reading proficiency.  
An ORF measure administered in first grade might maintain a high degree of predictive 
efficiency for PSSA results in third and fourth grade if instruction and intervention efforts 
focus only on ORF and do not address improvement of reading comprehension skills, 
which are the reading skills primarily measured by the 4Sight assessments and the PSSA.  
Therefore, ORF interventions would not be enough to achieve proficient status on the 
PSSA.  Conversely, short-term predictions should be more accurate because these 
RELATIONSHIP OF ORAL READING FLUENCY AND COMPREHENSION   163 
$
measures would be given in closer proximity to PSSA administration, permitting less 
time for instruction or intervention to have a positive impact on at risk status. 
    Summary. 
In the current study, 4Sight measures were more effective than ORF measures as 
progress monitoring tools, as analyses produced the expected pattern of relationships with 
PSSA results in third and fourth grades.  ORF measures, on the other hand, often did not 
demonstrate the expected pattern of relationship with PSSA results in third and fourth 
grade.  In cases where ORF progress monitoring demonstrated the expected pattern of 
results, 4Sight measures demonstrated the same expected patterns and did so in a more 
effective manner than the ORF measures.  Advocates for the use of ORF measures to 
monitor progress claim that the relationship between ORF and reading comprehension is 
very strong, and therefore, very brief ORF measures are more efficient predictors of 
PSSA performance, since they take less time to administer and are valid indicators of 
overall reading proficiency status.  These claims were not substantiated in the current 
study, as ORF measures were less highly correlated with PSSA results than the 4Sight 
measures and performed less effectively than 4Sight measures as indicators of progress in 
the development of overall reading proficiency.  In the case of progress monitoring for 
reading proficiency, it would seem that the adage “you get what you pay for” is quite 
apropos in that the predictive power of a 1-minute ORF measures, or even a combination 
of three 1-minute ORF measures, cannot match the predictive power of a 2-hour reading 
comprehension assessment.  
The results of this study suggest that among students who remain in the school 
district from kindergarten through third and fourth grades, those identified as 
RELATIONSHIP OF ORAL READING FLUENCY AND COMPREHENSION   164 
$
economically disadvantaged (i.e., receive free or reduced lunch) are much more likely to 
be at risk of reading problems at all grades when compared to students who are not 
considered economically disadvantaged.  Additionally, a much higher percentage of 
students identified as economically disadvantaged have been recipients of Title I services.  
These facts highlight a major challenge to the school district, which is how to reduce the 
risk levels of students who are economically disadvantaged.  It is clear that these students 
require more instruction than what is being offered currently in the general education 
classroom and the Title I resource setting.  Instruction and intervention should be 
considered and modified to best meet these students’ needs. 
     Recommendations for response to intervention (RtI) implementation. 
The essential component of monitoring student response to intervention or 
response to instruction and intervention (RtI or RtII) was the focus of this study.  
Students in the district from which data were obtained are screened with multiple brief, 
valid, and reliable curriculum-based measures, such as DIBELS and running records.  
Based on previous research in the field, as well as the results of the current study, 
recommendations can be offered that can improve this district’s initial screening and 
progress monitoring in an RtI or RtII framework.  
Assessment and resulting data are two primary components of RtI and are the 
source for identifying at risk students.  Curriculum-based measurements, such as ORF 
measures, can be frequently administered and are somewhat sensitive to change.  The 
school district in this study follows best practices of assessing basic early literacy skills 
three times per year with all students (Mesmer & Mesmer, 2008).  It is critical to note, 
that Good and Kaminski (2002) recommended that three ORF probes be administered (at 
RELATIONSHIP OF ORAL READING FLUENCY AND COMPREHENSION   165 
$
each benchmark) and the average words read correctly per minute be calculated for a 
more accurate description of the student’s oral reading fluency.  Although this may take 
significantly more time than administering only one ORF probe, students may need a 
passage (or two) to warm up, the student may have been sidetracked or distracted during 
the one passage, and a single 1-minute task of reading may not be sufficient as the best 
descriptor of a student’s oral reading skills.  In the school years that the current data were 
collected, only one ORF passage was administered to each student during each of the 
three benchmark assessments.  Of note, during the school year following the collection of 
the data used in this study (2010-2011), the school district began administering three 
passages to each student at each benchmark assessment period.  Because the RtI 
framework is a relatively new model, in operation only since the beginning of the 21st 
century, it is constantly a work in progress, and at this time, modifications will be made 
frequently in terms of protocols and procedures implemented within any school district.  
It is equally important to note, however, that the results obtained in this study were highly 
consistent with those found in other studies where ORF score decisions were based on the 
averaging of the results of three 1-minute probes rather than the results of only one probe 
(Dorshimer, 2009; Gipe, 2009; Rowan 2011). 
Although the literature on RtI practices has emphasized the use of ORF measures 
for screening and progress monitoring, the results of the current study and others 
(Dorshimer, 2009; Gipe, 2009; Rowan, 2011) raise questions about the adequacy of ORF 
measures, especially in third grade and above.  When compared to longer group 
administered measures such as 4Sight and Measures of Academic Progress (MAP), the 
data suggest that ORF measures are less effective than lengthier group-administered 
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reading comprehension measures for identifying students at risk of not passing the PSSA 
and students likely to pass the PSSA in third and fourth grades.  Because district decision 
making about response to instruction and intervention should be based on the most 
accurate data possible, it is clear that more weight should be placed on 4Sight progress 
monitoring results than on ORF results when making decisions about what should be 
taught and how it should be taught to students. 
Although 4Sight results were more in line with what would be expected from an 
effective progress monitoring measure than were ORF results, even the results based on 
the 4Sight testing were less than optimal.  One possible reason for the reduced predictive 
power of the 4Sight results is that the 4Sight test format is somewhat different than the 
PSSA test format.  Although the PSSA is considered a measure of reading 
comprehension, as much as 25% to 33% of the PSSA test questions require students to 
write their answers.  This written expression requirement can be considered a 
confounding factor in the assessment of reading comprehension; it is possible that a 
student who performs poorly on the PSSA may have a writing problem rather than a 
reading comprehension problem.  In such cases, 4Sight results based only on responding 
to multiple choice questions designed to assess reading comprehension may not match 
those of the PSSA, where written expression was required to demonstrate comprehension 
for a substantial number of items.     
When tracking large amounts of assessment data, it is ideal that a school district 
provide financial support for the positions of reading specialists and RtI specialists who 
are responsible for maintaining and tracking student data.  Given that a significant 
limitation of the current study was missing student data, it is critical that continuity in 
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these positions be maintained.  If these individuals change jobs or leave the school 
district, it is essential that back up data files be generated and given to an assigned 
administrator or stored in a secure location within the school district.   
In addition, uniform measures should be administered to students in specific 
grades throughout the district (DORF versus running records); data should be tracked in 
the same format, and the same benchmark goals should be utilized across schools (middle 
versus late middle DORF).  In terms of assessing fluency as an overall measure and 
predictor of reading skills, the current study suggests that 1-minute ORF measures may 
not be precise monitors of progress.  Although reading fluency is an important 
subcomponent of the process of reading, ORF and reading comprehension are distinct 
reading skills that require different supporting cognitive processes, abilities, and lexicons 
(McCloskey, Whitaker, Murphy, & Rogers, in press), and measures of these different 
skills will relate differently to group-administered outcome measures, depending on the 
types of skills emphasized on the group test.  In the case of the PSSA, the skill of 
comprehension is emphasized, and therefore, it is not surprising that a progress 
monitoring measure assessing comprehension skills would be a better predictor of the 
PSSA than progress monitoring measures based on ORF.   
Aside from data collection, data should be analyzed and supplied to key 
stakeholders, such as parents, teachers, administrators, and school board representatives.  
Klotz and Canter (2007) specifically advised that results of progress monitoring be 
provided to parents in order for them to be knowledgeable about the progress of their 
own children and so that home-school collaboration can be promoted.  These 
recommendations are representative of best practices with the RtI model and require 
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time, leadership, and organization to orchestrate.  Overall, the school district from which 
data were obtained appears to be on a path towards implementing RtI reading screening 
and progress monitoring practices in accordance with research and best practices.  
However, there are areas of data collection, recording, and reporting that could be 
improved for more effective programming in the future.   
Since the school years in which archival data were collected in this school district, 
DIBELS released an updated version (7th edition) of DIBELS early literacy assessments 
called DIBELS Next (Good & Kaminski, 2011).  DIBELS Next fluency measures are 
standardized assessments that follow a response to intervention framework and quarterly 
benchmark assessments, but based on research and consumer feedback, updated measures 
(new passages and forms), additional measures, and updated norms have been included.  
The ORF measure continues to include correct words read per minute and added a retell 
component to include a comprehension measure.   
In the DIBELS Next ORF measures, reading levels in ORF passages have a more 
consistent difficulty level for each grade.  In the retell component, students tell the 
examiner about what they read in the ORF passage and receive credit for each word 
related to the ORF passage (Good & Kaminski, 2011).  Based on recent research for the 
updated DIBELS ORF, for words read correct per minute, alternate form reliability 
ranged from .92 to .98; test-retest reliability ranged from .91 to .97; and inter-rater 
reliability was .99 (Dynamic Measurement Group, Inc., 2011).  For the retell component 
of DORF, alternate form reliability ranged from .65-.81; test-retest reliability ranged from 
.36 to .69; and inter rater reliability ranged from .92 to .99 (Dynamic Measurement 
Group, Inc., 2011).  Further, Daze is a novel fluency measure included in DIBELS Next, 
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that specifically targets assessment of a student’s reading comprehension skills.  Daze, a 
DIBELS version of the Maze, is a reading comprehension task that requires students to 
select a word that best fits where words were omitted in a reading passage.  This fluency 
measure can be administered to third through sixth grade students, requires 3 minutes for 
administration, and can be completed individually or in groups (Good & Kaminski, 
2011).  In recent research by the test publishers, technical information for DAZE was 
found to be as follows:  alternate form reliability ranged from .66 to .81, with the highest 
reliability in third grade, and inter rater reliability was .98 to .99 (Dynamic Measurement 
Group, Inc., 2011).  As determined by the test publishers, technical aspects of DIBELS 
Next for ORF and Daze measures are strong.   
For a more thorough analysis of ORF and reading comprehension predictability 
with standardized state assessments, future research should include data from DIBELS 
Next ORF, ORF retell, and Daze measures.  The school district began utilizing the 
DIBELS Next model upon its release, which was after the data were collected for the 
current study.  These updates to the DIBELS system of assessing early literacy skills are 
based on research consistent with findings from the current study; ORF is not the only 
component correlated with performance on reading comprehension assessments. 
 In general, it is recommended that the school district continue to screen students, 
monitor at risk students, and provide interventions to struggling students specific to 
identified needs.  Because data is very time intensive but necessary for making 
educational decisions, having specialists for these roles is crucial.  In terms of data, the 
same measure for each area of reading should be collected at each grade level and tracked 
in a uniform manner, and backup files should be created.  Following the response to 
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intervention approach, when using a tier approach, targeted rates of improvement should 
be set in each area of reading and goals should be established to determine intervention 
levels required by at risk students.  Based on the current study, additional reading 
services should be provided to economically disadvantaged and Title I students who need 
more reading support than provided in general education and Title I support services, but 
do not qualify for special education services.  Across grade levels, screenings of reading 
progress should address the five areas of reading:  phonemic awareness, phonics, oral 
reading fluency, vocabulary, and reading comprehension (NICHD, 2000), and progress 
monitoring should be targeted to reading needs identified for individual students. When 
examining reading and the RtI model by grade level, students can be grouped as 
prereaders (kindergarten and first grade) and readers (second grade and higher).   
     Kindergarten. 
At the kindergarten level, students begin to learn the basic foundations of reading.  
Screening should focus on basic reading skills (comprehension is not a focus of reading 
at this time, but should be introduced).  Basic reading skills, such as letter naming, 
phonemic awareness, and phonics should be monitored for students in kindergarten and 
first grade.  Examples of assessments come from the DIBELS system (University of 
Oregon Center on Teaching and Learning, 2009) and include measures such as letter 
naming fluency, phoneme segmentation fluency, and nonsense word fluency that can be 
utilized for screening and progress monitoring.  Depending on student progress and areas 
of needs, targeted interventions should be provided.  
     First grade. 
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In first grade, students should master some early prereading skills and begin to 
read.  Therefore, students in first grade should continue to be screened and monitored 
with measures of basic reading skills (University of Oregon Center on Teaching and 
Learning, 2009), but by the winter of first grade, students should receive screenings for 
oral reading fluency and reading comprehension, as well.  Running records, miscue 
analyses, informal reading inventories, qualitative reading inventories, and leveled 
reading passages can be used to assess oral reading fluency (Hudson et al., 2005; Pikulski 
& Chard, 2005; NIFL, 2001).  Specific examples of ORF assessments include DIBELS 
ORF and running records (Clay, 1993, 2000; Fawson et al., 2006; Hebert, 2004; 
University of Oregon Center for Teaching and Learning, 2009).  As determined in the 
current study, due to the importance of assessing reading comprehension, oral screenings 
of reading comprehension should be implemented during first grade to monitor progress 
in reading comprehension skills; however, this should be an oral assessment to avoid 
writing as a confound.  A list of targeted evidence-based basic reading skills 
interventions, which includes oral reading fluency, can be found at the Florida Center for 
Reading Research (www.fcrr.org) and the What Works Clearinghouse 
(http://ies.ed.gov/ncee/wwc/) websites.  
The What Works Clearinghouse provides examples of evidence-based 
interventions, which should be matched to student needs.  For early literacy skills, the 
following reading interventions have empirical support:  DaisyQuest, Early Intervention 
in Reading, Earobics, Corrective Reading, Fluency Formula, Fast ForWord, Ladders to 
Literacy, Lexia Reading, Reading Recovery, Wilson Reading  (Institute of Education 
Sciences, 2010).  
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    Second through sixth grades. 
By second grade and throughout the remainder of elementary school and early 
middle school, students should continue to be screened with oral reading fluency 
measures, as well as with vocabulary and reading comprehension measures.  Measures of 
reading comprehension and vocabulary should eliminate writing components for 
improved accuracy.  Since reading is a necessary component for reading comprehension, 
it is beneficial to include measures of basic reading, as well.  Basic reading measures, 
oral reading fluency, and measures of phonemic awareness and decoding should include 
accuracy counts.  Screening of basic reading skills and reading comprehension should 
occur throughout the school year at least at three benchmark periods.  In terms of 
predictive value, in grades two and three, ORF measures were found to provide the 
strongest information on reading development (Fuchs & Fuchs, 2008).  However, in 
fourth through sixth grades, the validity and sensitivity of ORF CBMs begins to decrease, 
so measures of reading comprehension should be included (Fuchs & Fuchs 2008; Skinner 
et al., 2009).  Educational decisions should not be solely based on performance with ORF 
benchmarks.  Use of ORF measures has been recommended and can be assessed by 
running records, miscue analyses, informal reading inventories, qualitative reading 
inventories, and leveled reading passages; specific measures include DIBELS ORF and 
running records (Hoffman et al., 2009; Hudson et al., 2005; NICHD, 2000; NIFL, 2001; 
Pikulski & Chard, 2005; U.S. Department of Education, 2001).  Screening and progress 
monitoring assessments of reading comprehension can be in the format of cloze or maze 
procedures, when students read a sentence and fill in a missing word; one example of this 
type of measure is the maze.  Screening and progress monitoring assessments can be in 
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the format of open- or closed-ended responses to questions; one specific example that 
could be utilized in Pennsylvania (up to five times per year) is the 4Sight Benchmark 
Assessment (Pennsylvania Department of Education, 2009).  The 4Sight Benchmark 
Assessment is more closely aligned with the format of answering responses on the 
summative assessment, PSSA, than a cloze measure; however, it includes some writing, 
has a longer administration time, and can be completed on a less frequent basis than cloze 
measure.  One example of a newly released screening system that could be utilized to 
screen and monitor oral reading fluency and aspects of reading comprehension together 
in a relatively short period of time is DIBELS Next (Dynamic Measurement Group, Inc., 
2011).    
After screening students, based on predetermined criteria, students should be 
matched to appropriate interventions depending on identified needs (such as oral reading 
fluency or reading comprehension).  If decoding, phonemic awareness, or oral reading 
fluency have not been mastered at this level, interventions must be provided, as these 
components of reading are precursors to reading comprehension.  Examples of specific 
interventions for decoding, phonemic awareness, oral reading fluency, and reading 
comprehension can be found at the Florida Center for Reading Research and the What 
Works Clearinghouse websites. 
Specifically, guided oral repeated reading by teachers, parents, and peers was 
found to have a significant and positive impact on fluency and comprehension (NICHD, 
2000).  General reading comprehension interventions can include the following:  teacher 
and peer modeling, self-monitoring, answering questions, paraphrasing, retelling, 
summarizing, sequencing, graphic organizers, story mapping, mental imagery, 
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identifying cause and effect, small group practice, preparing test questions, arranging 
sentences sequentially, using highlighters to identify the most important information, 
relating text to personal experiences, taking notes, generating questions, outlining, 
rereading, using context clues, providing sporadic comprehension checks, and reminders 
of steps and strategies (Baker et al., 2002; Johnston et al., 2008; Joseph, 2006; Kletzien, 
2009; McCarney & Cummins Wunderlich, 2006; National Institute for Literacy, 2009; 
NICHD, 2000; Pressley, 1998; Shapiro, 2004; Stagliano & Boon, 2009; Therrien et al., 
2006; Therrien & Hughes, 2008; Wright, 2009).  In addition, some of the following 
comprehension interventions were evaluated by the U.S. Department of Education 
Institute of Education Sciences (2010) and found to have empirical support for reading 
comprehension:  Failure Free Reading, Early Intervention in Reading, Lexia Reading, 
and Reading Recovery.  Interventions for prereaders for oral reading fluency listed above 
with pre-readers could also be utilized for this older population if students continue to 
have difficulties with basic early literacy skills. 
     Progress monitoring. 
Based on a response to intervention model, for both prereaders and readers, upon 
assignment to a structured, empirically supported intervention, students should be 
monitored based on intervention intensity.  For example, a student reading and 
comprehending on grade level does not need progress monitoring except at benchmark 
assessments (three times per year).  A student who is in a more structured intervention, a 
tier 2 level intervention, should be monitored two times per month (every other week).  A 
student displaying significantly below grade-level reading skills should be provided with 
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an intensive intervention (small group or individual instruction) and monitored on at least 
a weekly basis.   
     Limitations. 
A number of factors including student population, district procedures, archival 
data sources, and data collection methods can be viewed as limitations of the current 
study.  Of greatest concern are limits placed on the generalizability of the study; 
generalization of results is limited based on the school district’s demographics.  Study 
results are applicable only to this specific school district and its student population.   The 
school district’s enrollment is primarily Caucasian students.  A moderate percentage of 
each cohort in the study’s population, however, was identified as economically 
disadvantaged, and a moderate percentage of the students in the district receive additional 
educational services (Title I services, 21% to 28%; IEP services, 20% to 23%).  There are 
very few ethnic or racial minority students and limited English proficiency students in 
this school district.  In this specific school district, minority students frequently moved in 
and out of the district; they did not consistently attend school from kindergarten through 
third or fourth grade in the district.  Therefore, specific data on ethnic or racial minority 
groups was not included in analyses.   
Only data from students enrolled in this school district in kindergarten during the 
2002-2003 and 2003-2004 school years who were consistently enrolled through third or 
fourth grade (cohort dependent) and who consistently participated in progress monitoring 
and PSSA testing were utilized in this research study.  In this district, all students attend a 
full day kindergarten; therefore, students who moved to the district after kindergarten 
may have unequal amounts of early education compared to students who have been 
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enrolled in the school district since kindergarten.  Finally, data on which students in 
fourth grade were retained in kindergarten were unknown. 
Students attending the school district from kindergarten through the start of third 
or fourth grade (cohort dependent) with missing third or fourth grade ORF data, third or 
fourth grade 4Sight assessments, or third or fourth grade PSSA data were not included in 
this study.  As a result, the analyses conducted are based only on a subset of all the 
students who attended at the time data were collected.    
Further, based on communication with the reading specialists in the school 
district, there were other limitations regarding data from oral reading fluency measures as 
well as the data collection process.  Only one ORF probe was administered to each 
student at the three benchmark periods throughout the school year.  Although permitted, 
this is not the ideal way to administer and collect DORF data (Good & Kaminski, 2002; 
University of Oregon Center on Teaching and Learning, 2009).  Due to employment 
changes, ORF data from first grade was unable to be located at one of the schools.  For 
both third and fourth grade cohorts, one school utilized Running Records instead of 
DIBELS to obtain ORF data for students for some benchmark assessment periods.  ORF 
measures, such as DORF and running records, use different cutoffs to determine risk 
levels for oral reading fluency status at benchmarks.  Running records data was 
substituted for DIBELS ORF data when DIBELS data were unavailable.  All scores were 
reclassified based on DIBELS ORF benchmark range for both DORF and running 
records.  In particular, for DORF, two winter benchmark norms exist, and most schools in 
the district used the first winter benchmark norm.  One school used the second winter 
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benchmark norm; these ORF scores were also recategorized in order that all students’ 
ORF words per minute were aligned with the first winter benchmark norm.    
In terms of data collection and tracking, the response to intervention model and 
this extensive data collection had only been in use in the school district for 3 years at the 
time of the current study, a period during which individual schools and the school district 
were constantly making adjustments and formatting data collection procedures.  Each 
individual school had different methods for tracking data, and a consistent format was not 
used throughout the school district for the four schools.  Therefore, data may have been 
missing or in a different format, which impacted the study’s data and the associated 
analyses.  
Based on many of these limitations, consistency of data reporting was a factor that 
impacted accurate categorization of student data. The first winter benchmark norm was 
used for winter benchmark assessment scoring, since it was the closest to the 
administration date in the schools throughout the district.  In terms of reading 
comprehension data, the PSSA is a measure of reading comprehension and not ORF, 
even though students must answer a comprehension question after reading the text.  
Finally, five benchmark tests are available as part of the 4Sight assessments; this school 
district elects to use only three benchmarks and ceases 4Sight assessment after February.  
A 4Sight assessment in closer proximity to the PSSA administration may have yielded 
results different from those reported.  Due to the population utilized in this study, use of 
archival data, school district procedures, and differences in procedural factors, the 
limitations noted here should be considered when examining and considering results and 
analyses from the current study. 
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     Future research. 
Previous research reported strong correlations between ORF measures and state 
standardized assessments of reading comprehension (Buck & Torgesen, 2003; Crawford 
et al., 2001; Fuchs et al., 2001; Good et al., 2001, 2002; Keller & Shapiro, 2005; 
McGlinchey & Hixson, 2004; Roehrig et al., 2007; Shapiro et al., 2006, 2007; Shaw & 
Shaw, 2002; Stage & Jacobsen, 2001; Wiley & Deno, 2005; Wood, 2006); however, prior 
studies did not examine statistics beyond correlations to examine the specific nature of 
the relationship between ORF progress monitoring measures and reading comprehension 
assessments.  
Future research should examine the relative improvement on reading measures, to 
investigate the role of moderating variables, and to explore group combinations and risk 
levels.  Relative improvement on reading screening measures on state assessments could 
be analyzed by examining fifth grade performance on the same measures.  In terms of 
moderating variables, a future study could investigate the role of reasoning abilities on 
student performance on measures of oral reading fluency and reading comprehension, as 
well as state administered measures of reading comprehension.  Performance levels on 
the verbal comprehension index from the Wechsler Intelligence Scales for Children, 
fourth edition for students who have individualized education plans or on reasoning 
skills, as measured by a district ability level screening conducted during students’ 
kindergarten school year (such as the Cognitive Abilities Test - CogAT), could be used as 
a moderating variable when analyzing the relationship between progress monitoring 
measures and state competency test results.  Although this study examined the 
relationship between moderating factors of economic disadvantage and participation in 
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Title I and special education programs, these analyses were completed for each factor 
alone.  Future research could examine the impact of the combination of economic 
disadvantage and Title I and/or special education services on the relationship between 
progress monitoring efforts and state competency test results.   
In addition, there are other areas that could be considered for future research 
regarding the relationship between ORF curriculum-based measurements and 
standardized measures of reading comprehension.  Accuracy as well as types of accuracy 
errors made by students during ORF measures could be examined.  Since ORF measures 
are typically used in a response to intervention model to track student progress, it would 
also be beneficial to analyze specific interventions that students received to determine 
specific intervention effectiveness on oral reading fluency and reading comprehension.  
This would involve examining the empirical support associated with interventions as well 
as intervention implementation in classroom, small group, or individual settings.  In the 
current study, only early grade (third and fourth grades) PSSA results were considered; 
however, future research could compare the relationship between elementary measures of 
ORF to performance in later elementary school, middle school, and/or high school 
reading performance on state standardized assessments. 
 The length of kindergarten (half day versus full day) instruction could impact 
students’ later reading performance.  This study only examined students who attended a 
full day kindergarten program, due to the curriculum structure for this specific school 
district.  It may be beneficial in future research to examine a population of students who 
attended full day kindergarten compared to students who attended a half day kindergarten 
program to determine the effect that the amount of time in school may have on reading 
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achievement and later standardized assessments.  In addition, although not found in 
previous research (Goffreda et al., 2009), curriculum-based measurement data collection 
could include kindergarten data to analyze the correlation between other early literacy 
skills, such as letter naming fluency, phoneme segmentation fluency, and nonsense word 
fluency to oral reading fluency and a standardized reading comprehension assessment, 
such as the PSSA, in later elementary school grades.  As a result of current legislation, 
the plethora of reading research on assessment and interventions, the frequent 
implementation of response to intervention models, accountability through standardized 
assessments, and ample data collected in schools, there are many avenues for future 
research in the area of curriculum-based measures of literacy skills (such as ORF and 
reading comprehension) and state-based standardized assessments of reading 
achievement.        
     Contributions to the field of school psychology. 
 The current study examined two of the five areas of reading identified by the 
National Reading Panel:  oral reading fluency and reading comprehension (NICHD, 
2000).  Reading instruction has been a cornerstone of education since its inception.  
Although reading research is not novel, since the implementation of NCLB, comparing 
ORF curriculum-based measurements with state assessments has become a core 
component of recent reading research. The majority of research literature on the 
relationship between oral reading fluency and reading comprehension is primarily 
correlational in nature.  However, this type of research may not be well suited to 
providing all of the information necessary to understand the true relationship between 
progress monitoring measures and state competency tests.   
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Therefore, as demonstrated by this study, it is important to examine performance 
on individual progress monitoring measures compared to summative assessments, such as 
the PSSA.  In the current study, five indices (improvement, instability, specificity, 
sensitivity, and kappa percentages) were analyzed to provide more information about 
collected reading data in contrast to examining a single correlation coefficient.  A single 
correlation coefficient examines the relationship between two measures, but does not 
have the ability to indicate or predict performance from one measure to another measure.  
As a result, by analyzing data at a multitude of levels, data can be more representative. 
There is much more value in examining at the five indices included in the current 
study in addition to correlation coefficients (a standard for reading research).  The 
improvement index enabled examination of percentages of students who were identified 
as at risk or not proficient on progress monitoring measures, but who were proficient on 
the PSSA.  The instability index demonstrated that students who performed at a not at 
risk or proficient level on progress monitoring measures still failed the PSSA outcome 
measure; these findings indicate that general education instruction may not be adequate 
for these students or that school personnel overestimated these students’ proficiency 
levels.  Two of the other indices, the sensitivity index and the specificity index, provided 
percentages to determine if progress monitoring measures were actual indicators of PSSA 
performance.  The sensitivity index provided percentages of students who earned 
progress monitoring scores in the at risk category and who were also considered not 
proficient on the PSSA. It is ideal that all students who were not proficient on the PSSA 
be identified on progress monitoring measures.  However, classroom instruction and 
intervention did not improve these students’ at risk or not proficient status, as identified 
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by progress monitoring measures.  The specificity index presented percentages of 
students considered not at risk or proficient on progress monitoring measures and who 
also had proficient performance on the PSSA.  These students performed effectively on 
both measures.  Finally, the kappa index examined improvement rates based on 
alignment between progress monitoring measures and the PSSA; by identifying kappa 
percentages, higher kappa values closer to the time of the PSSA indicates better 
alignment of formative and summative measures.  Examining all five of these indices, in 
addition to correlation coefficients, permits a deeper understanding of the predictive 
nature and alignment of ORF and 4Sight progress monitoring measures to the PSSA for 
third and fourth grade elementary school-age students.  
School psychologists could utilize these indices in program evaluation to 
determine classroom instruction adequacy and ensure that information about classroom 
instruction and interventions is identified so that students receive appropriate instruction 
and interventions.  However, it is important to note that the improvement index cannot be 
used as an indicator of instruction effects because no data were collected on actual 
instruction in the current study.  The decrease in improvement index values for all groups 
on 4Sight assessments, compared to ORF measures, indicates that 4sight progress 
monitoring results are more closely aligned with the PSSA due to the areas of reading 
being measured on these two assessments.  If data on classroom instruction were 
collected, the improvement index values would provide information on the effect of 
instruction on improvement from not proficient or at risk status on progress monitoring 
measures to proficient performance on the PSSA.  The instability index indicates that 
instruction may not be effective.  Ideally, no students who were identified as not at risk or 
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as Proficient would fail the PSSA outcome measure, so if a student identified as not at 
risk or proficient fails the PSSA, this may indicate that instruction is ineffective, students 
were not identified correctly by the progress monitoring measure, or outside 
circumstances affected student performance on the PSSA.  Measures of ORF produce 
less stable results than 4Sight assessments.  Students identified as at risk on progress 
monitoring measures who maintained their not proficient status on the PSSA (sensitivity 
index) should be targeted for instruction and intervention.  These are students who did 
not make progress from instruction and/or intervention during their current school year.  
The data indicate that 4Sight results were more effective at identifying students at risk of 
not passing the PSSA than ORF measures for both cohorts and most subgroups within the 
cohorts.  The specificity index provides instruction information on students who were not 
at risk or proficient on progress monitoring and maintained this status for their PSSA 
performance.  These percentages indicate the students who maintained their status quo, 
which may be a result of classroom instruction or individual student knowledge and 
skills.  Overall and by subgroup populations, 4Sight progress monitoring results were 
more consistent with PSSA results for a greater number of students than was the case for 
ORF progress monitoring results.  The kappa index provides evidence of improvement 
over random assignment to categories; in the current study, student performance on 
progress monitoring measures of reading comprehension are more closely aligned with 
the PSSA as compared to measures of oral reading fluency.  Therefore, reading 
components of the 4Sight assessments are better matched to the assessment components 
on the PSSA.    
RELATIONSHIP OF ORAL READING FLUENCY AND COMPREHENSION   184 
$
Based on the indices examined in this study, it is possible to examine progress 
monitoring measures as indicators of performance as well as to determine which progress 
monitoring measures are better aligned with state assessments.  In addition, examining 
these indices permits the effect of classroom instruction and interventions on student 
PSSA performance to be analyzed by utilizing progress monitoring measures that are 
more closely aligned with and are better indicators of PSSA proficiency status.  Based on 
the current literature, curriculum-based measurements, such as DORF, appear to be one 
of the most frequently used ORF measures in schools across the United States for yearly 
progress monitoring and academic tracking in reading (Good & Kaminski, 2002; 
University of Oregon Center on Teaching and Learning, 2009).  As a result of NCLB, 
during the past decade, state assessments of reading and other academic areas have 
become mandatory components in schools in the United States (U.S. Department of 
Education, 2001).   
A school psychologist’s primary responsibility is assessing and evaluating 
students exhibiting difficulties with learning and displaying academic concerns.  Because 
reading is a vital component and foundation of education, the majority of educational 
concerns for students among teachers and parents are in the area of reading.  A 1999 
survey study of 800 randomly selected school psychologists provided responses 
indicating that 57% of school-based evaluation referrals were for reading (Bramlett, 
Murphy, Johnson, Wallingsford, & Hall, 2002).  School psychologists need to be familiar 
with the relationship among literacy components because students require competency in 
reading skills to become proficient students (Pikulski & Chard, 2005).  Marcotte and 
Hintze (2009) found that ORF and reading comprehension skills significantly predicted 
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overall reading proficiency performance on high-stakes state reading exams.  School 
psychologists should be proficient and competent in recommending instructional 
practices and interventions to teachers and parents to assist students exhibiting difficulties 
with fluent reading and reading comprehension.  In addition to assisting parents and 
teachers with their students exhibiting educational difficulties, school psychologists are 
often part of data-based decision making teams, curriculum planning, and providing 
information to school personnel about legal issues.  Therefore, it is crucial that school 
psychologists be aware of and knowledgeable about reading components and the related 
assessments that have become prevalent and the standard in schools throughout the 
United States. 
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